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(54)TitIc: PROCESS FOR PRODUCING FLUORINE COMPOUND THROUGH LIQUID-PHASE FXUORINATION 



(57) Abstract 

A process for producing a fluorine compound from inexpensive materials. The process comprises reacting a compound (I), e.g., 
R A CH 2 OH, with a compound (II). e.g., XCOR B , to form a compound (III), e.g., R A CH 2 OCOR B , fluorinating the compound (III) in a liquid 
phase to form a compound (IV), e.g., R^CF^OCOR^, and converting the compound flV) into a compound (V), e.g., R AF COF, and/or a 
compound (VI), e.g., R BF COF. R A is alkyl, etc.; R B is perhalogenoalkyl, etc.; R^ and R BF are fluorinated R A and R B , respectively; and X is 
a halogen. 
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CH 2 C1CH 2 0H. 
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CyCH 2 0CH(CH 3 )CH 2 0H, 

PhCH 2 0CH(CH 3 )CH 2 0H, 

CH 3 (CH 2 ) 9 0CH(CH 3 )CH 2 0H, 
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K ^-JjE "C § * o i it . 2 - T )V =1 * -> T ;v 3 - , J . Am. Chem. Soc 

.,49,1080(1927), Bu 1 1 . Soc. Chim. 
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$ <b iz 2jc H ic jo w T ti R A £ i R B £> - 7J * iz Ji M 7j > "7 
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tftfcT^jRi-affc'frft (VI) T *> J: 

•ft ft (II) + CO E Mi , _hSOfci3ij-e*»3. # I: - C O X i /: li 
-S0 2 X (Xli. ^oy^g^^^L, i&StHiP ^ £ fi 7 -y IJS?^ 
»U(, I^7o^^^^it*^^CI±, X fi "7 7 IS? t i S 
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r 2 d s ^ ;v >^ a 7 r ;w * ^ * -e £ % o R * 9k Ji % l ~ 2 o ri s fiP 
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* 0£ 4* it "C * o X i> £ v» o ^ ;w o J 7^ + ^Si { Iiiit*Jb4 

K li , - C F 3 . - C F 2 C F 3 , - CF 2 CF 2 CF 3 , - CF 2 C 
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1 C F 2 C 1 IM S ^ if h *t & o ^ rt^ a ^ 7 >P ^ ^^^l&^fit -C & 

* * U li , - C F ( C F 3 ) 2^ - CF 2 CF ( C F 3 ) 2 > "CF ( 
CF 3 ) CF 2 CF 3 , -C (CF,) ,*#|ttf«)ii4o 
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CBrF 2 C0F, 
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(III) tun, -fk-fi-w da) kM&Vl (lib) t o h 

it&® (IIIc) i J »H(,.Hi:, (Ia-1) Mk£-% (Ilb-l 

) t«5RiEm:o^«-r*'fk«'» (iiic-i) * S #(^H<, <k^% 

(Ia-2) kit&W (IIb-2) t <0 W. J£ ^ £ & £ it & * (IIIc-2) 

R A CH 2 OCOR B (IIIc) 
R AH CH 2 OCOR BFI (IIIc-1) 
R'CH 2 OCOR 2 (IIIc-2) 

/:/iL r a^ RB ^ r ah^ rbfi n R i % is x r 2 1± > _t le t m c 

(IIIc-2) 14, R'^R 4 (R 5 0) CH-T*4ft^» (IIIc- 
20) „ R ! f -CFR ! (OR s ) X~$>2>it&® (IIIc-21) > i /:liR'i s 
.x. ^ * , R l #^V^7**D*f'*f *4*^©C F 3 CF 2 CO 
OCH 2 CH 2 CH 3 ^UK $ h K , <k<£fc (IIIc-2) 14 , R »** 
R 4 ( R 5 O ) CH-T*»), fro, R^-CFR ! (OR ! ) X*hZ>it% 
® (IIIc-3) 4«»U<, fc»):b»t<k£*& (IIIc-30) i»!fUv', 
R 4 ( R 5 0 ) C H C H 2 O C O R 2 (IIIc-20) 
R>CH 2 OCOCFR 8 (OR 9 ) (IIIc-21) 
r 4 (R»o) CHCH,OCOCFR» (OR 9 ) (IIIc-3) 
CH 3 (CH 3 CH 2 CH 2 0)CHCH 2 OCOCFR 8 (OR 9 ) ( 

IIIc-30) 

it&y® (III) <7>Mi&W £ t T 14 , T SUk £ tt # *f *L ^ o 

Hk l 3 

CF 3 CF 2 C00CH 2 CH 2 CH 3 , 
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CF 3 CF 2 C00CH 2 CH (0CH 2 CH 2 CH 3 ) CH 3 . 

CF 3 CF 2 C00CH 2 CH (0CH 2 CH 2 CHC 1 CH 2 C 1 ) CH 3 , 

CF 3 CF 2 C00 (CH 2 ) 4 0CHC 1 CH 2 C K 

CF 3 CF 2 C00 ( CH 2 ) 5 0CHC 1 CH 2 C K 

CF 3 (CF 3 CF 2 CF 2 0) CFC00 (CH 2 ) 4 0CHC 1 CH 2 C 1 , 

CF 3 (CF 3 CF 2 CF 2 0)CFC00(CH 2 ) 5 OCHClCH 2 CK 

CF 3 (CF 2 C 1 CFC 1 CF 2 CF 2 0) CFC00CH 2 CH ( 0CH,CH 2 CHC 1 CH 2 C 1 ) CH 3 . 

CF 2 C 1 CFC 1 0CF 2 CF 2 CF 2 CO0 ( CH 2 ) 4 OCHC 1 CH 2 C 1 . 

CC1F 2 C00CH 2 CH 2 C1 , 

CBrF 2 C00CH 2 CH 2 Br, 

CF 2 BrCF 2 OCF (CF 3 ) C00CH 2 CH (0CH 2 CH 2 Br ) CH 3 ^ 

CF 2 C 1 CFC 1 CF 2 CF (CF 3 ) OCF (CF 3 ) COOCH 2 CH [OCH (CH 3 ) CHC 1 CH 2 C 1 ] CH 3 . 
CH 2 C 1 CHC 1 CH 2 C00CH 2 CF 2 CFC 1 CF 2 C 1 . 
CF 3 (CH 3 CH 2 CH 2 0) CFCOOCH 2 CF (OCF 2 CF 2 CF 3 ) CF 3 , 
CF 3 (CH 3 CH 2 CH 2 0) CFCOOCH 2 CF (0CH 2 CH 2 CH 3 ) CF 3G 
[it 2 ] 

CF 3 (CF 3 CF 2 CF 2 0) CFC00CH 2 CH (0CH 2 CH 2 CH 3 ) CH 3 . 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (OCH 2 CH 2 CHC 1CH 2 C 1 ) CH 3 , 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (0CH 2 Cy) CH 3 . 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (0CH 2 Ph) CH 3 , 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCH 2 CH (0 (CH 2 ) 9 CH 3 ) CH 3 , 

CF 3 (CF 3 CF 2 CF 2 0) CFCOO (CH 2 ) 3 OCH 2 Phu 

CF 3 (CF 3 CF 2 CF 2 0) CFCOO (CH 2 ) 3 0CH 2 CH=CH 2 . 

CF 3 CF 2 C00CH 2 CH 2 CHC 1 CH 2 C 1 , 

CF 2 C 1 CFC 1 CF 2 C00CH 2 CH 2 CHC 1 CH 2 C 1 , 

CF 2 C 1 CF 2 CFC 1 C0OCH 2 CH 2 CHC 1 CH 2 C 1 , 
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ygg£ 2 <7)#IJ fc L X (4 , ^fc^^ (IIb-2) , ^ & f * it & %0 (IVd-2) 
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H (FC-7 5, F C - 7 7 # ) , "«^7 n jK>; x - f *9 ( IS 

p d p ; £ : * 5 w h ? ? 7 > 7 * > r v > ^ if )V7*y ^ t 0 ) v 
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(V) Z t: to it&m (VI) (»U< i4<b^^/ (IIb-2) , it&m 
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ii * ij S ft t % Z> X d K 7 v m if * * ft tL tr O » i L < , # K 1 . 5 
f ^ i JiJL ± t & & X 7 izy v $&if * £ -ffi ffl 1" £ 60 tf s « 1R & 4> * j&» h £J 
Uv^o 4 mWi7°v -t xX*Kfo*mtkir ZWi-kizit, it&W) (III 

) * <o tk ^ isc ^ \z n l x , 7 v m =f ft & s m i m * t % %> x o \z 7 ? 
m is * * & & l m ^ h <d & » ^ l < > # -ft & m ( 1 1 1 ) ^ui. 

5 eiltll t ^ U t i: 7 7 I A'X HIS Lilt ^» : H s , S*^^ 



WO 00/56694 



PCT/JPOO/01765 



22 
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is * m n w k ft ± $ * 7 & o ^ n kk m «■ «f m i* , o . i ~ 3 u# t 

c-HS^ttfti»iUii, <k ^ « (in) JEl ^ co W a ft ^ -c- 
»9 . §i:^f iHftTKi^fi 1 ! L < , t *) *> it ^ > -fe* > , h * .x > 
L v» 0 ttC - Htt^#*fc*»«>«2JD*«±, ^t^i» (III) f. 

CO * ^ JR K L T 0 . 1 ~ 1 0 * /U % -C & h CO «F 4 L < , # U 0 

. 1 ~ 5 * ^ % X' h CO & ft t L v> o 

C-HIS-^^^^^-^ii, R ^ * K 7 y * if X & ft ft -r ^> ^ ^ -c 

«siit^i j »H^. hi:, c - h m & m it & % * iju x. tz m & 

Kit, EL (S m =Sr *P E 1r Z> <D ** ft i L 0 Jn J± m co EE t L T J± , 0 . 
0 1 - 5 M P a to s W H^o 

it£%d (HI) co 7 mitELfcXli , ^fb^% (IV) 7i*^^i-4o it£ 
% (IV) * co R A F {± , R A U * * , R B F »i R B ^ W l£ 1 - A & T 
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hh o r A & 4 r B ^ft-Pftitifi^Q^Hl:**^ ^ n y y lffi 

y ('s-rDiS^-^^riflBiaftft^fc**) $> Z> Us & (D R * F & £ V R 

BF (4., -fft^ti, R A i3«tl/R B t[5]-<7)^, ifctt, R A ^«tU f R B 

o * * k # *e i" * * * i m&±.tf? y m m =f- u it & $ tz m t 
ifcs r A & 4 tr r B 4- ^TK^mT-^^^-r * it&® (in) £ 7 ? m 

<fb L # K »i , hit&m (IV) >f©R AF UJ:IfR BF l±, * X 

ic^^#:g^>?>^T-&oTk#£L&v>^T-&c>-ck4 <> * * is ^ 

SL^^it^^w^lf i L < , # t:: R A 43 4 tfR^Ozfc^jBK^ 
<D T 7 y * 15 ? K fi tft $ ti ti m X' $> 2> <D ift i Lv\ 

lfc * $ »t & » * > R A iJ J: ^R B *^^^D^VI-C'^>Sit^!fe (I 
II) *JBv*fc##fc«U ft** (IV) K 43 It & R AF H 4 If R B F ti. * 
*L-P*iR A j3j:D f R B ipj|-<E>*"C**o R A 43 4 £f R B 3 s , 1 i^ti 
( R H ) T* & a # O R A F £ 4 V s R B F t4 , znrti, aR H i:^l5f 
£ R H F T* * & o 

m *B * "C <r> 7 y 3R It R JS (4 , 7 y ^ JEC M A $ 4i & U fi * P IS 
t^<?)^iLv^i:^t>, -ffc-S-tl (IV) 4" <D R AF 43 4 IT R bf (4tK^H 

f^tii^iT'i^^'ffH^o -t £ *> , R A i5iu f R B ^ ? , *■ 

K?n*m&=f-*izts&X$> 2>1t&® (III) £ ffl v*fc*<£ (4 , I £ * 
*JK^S>£Tj&*7 •7^mT-^S^^tL^R AF io4 tf R BF £#-f £<L-£ 
% (IV) t^i^^ff^U 1 , 

R AF jo4^R BF {4. ^tL-€*tL^^7^*niflfif&fDjgt<k*^^, ^ 
)V ? )i> * u (If^^Dy; l flfi |g fn & ft zK * ) * . ^ ;u -7 ;u * n (^ 
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t n m=F-$H 1 ffitSftSMb**) ^ i fcli^*? n [«B»^n 
E F {* , E t M - (O m . t tz It E 7 v % it £ ti fz & T? * & o ft ^ <^> 

* t- $> h m & <r> m t l x \t > e * k # £ -t * * n is =?- <o 1 i@ m ± 7 

? 3Mb 3 ft i J± E + - C H = C H - SB ^ # ffi * Sf ^ ^ 

Wbttho itz, it&® (iv) ii<b£-& (in) tam-m&Tii* 

Z. t h \ R AF . R BF . & £ XfE F <D'J?% < t t> 1 m&±lt, 

i* J& 1" * R A \ R B > fc-fctfEfcliSfcafllaft-eab&o *> 
R A , R B , E O 'P ti. < t 1 o (± 7 y * lb & J6 "C gg lb L * "C h 2> 

o 

<b-£-$> (IV) t LTIi, Ei*-CH 2 OCO-t*5ft^% (III) 
<E> 7 v 3Mb H J: •) A <b^% (IVd) U<, fb-g-W (IIIc-1 

) fcSt^:? v 3Mb Ltzit&Vo (IVd-1) t *)'t>*nt&yo ( 

IIIc-2) fc^^:? v mit L tzit&m (IVd-2) ^ffU^o 

R AF CF 2 OCOR BF (IVd) 

R AF1 CF 2 OCOR BF1 (IVd-1) 

R 3 C F 2 O C O R 2 (IVd-2) 
*£ L , 

r A F is «t if R B F : it % ( I V) \z £ »t £ * i* t ra C M * o 
R a f i • RAF'»iiR AH t:JtI&ti*'C*^ R A H *** * ® * ^ tf 
£ T ab S * & K li , St*1 J o**E : f-^^^* I 7 y**^ 

— (O 

RBFj^^^nryifiiiif&jfajgt^bTK**, i f± ^ ^ yN n ^ ^ ( 
^^nJBR^-'grfi-lflittft^'fb**) *o 

R 3 : R 1 n B -f h * X' * 0 , R 1 *> ? tK X IS =f- £ -a" S * ^ » X* * * % 
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\z Ji R 1 t |5) - (75 £ -e h *) , R * i 1 £ ^ tf * & » ^ «i ^ 

& * o * & 15 ^ o £ t a* -7 7 3d s ^ k e * £ ti tz m t* * * » 

R 2 : (IIIc-2) IC i5»t* R 2 t |b] - <o & -e & £ <> 

hi:, ft-s-^ (ivd-2) ti . mm&n&fr r 3 ^r 6 ( r 7 o ) c 

F 2>&&<Dft&%B ( IVd-20) , R 2 ^-CFR 8 (OR 9 ) ~C & 2> 

i%&<Dit&® (IVd-21) , i tz Ji R 2 £ i IfR 3 tf^ ?v 7 )V * n ;H 
"C * S « ^ c7) , ^^7^t.n (^nf*>i^Dli , ;l/) ^fl 1 J l^o 

R 6 (R 7 0) C F C F 2 O C O R 2 (IVd-20) 

R 3 CF 2 OCOCFR 8 (OR 9 ) (IVd-21) 

fc /£ t s 

R 2 , R 3 : ±|H £ IWj C^l*o 

R 6 : R 4 u**jc&-t-s&-e*0. R 4 ^tK 3t K & & * £ -e $> & m 

Jl Ji R 4 i |W) - tf> * & O , R*tffcmJ£ : ¥-*'£tf&-e$>2>i§i&-iZtem 

(Dfc^m=?-<D'£x & v v m w. =f- iz e & $ n, tz & 0 . 

r 7 : r 5 c ** Jo "* * 3£ -c * «3 , R * * JSC =¥■ £ ^ i v** x* & Z> « 

(Dfamfe^ <?)^X 7 V it M. g 3& $ ft * o 

r\ R 9 :±iBt|w]i:^i*o 

$ ib K % it&m (IVd-2) ti. R 3 a ? R 6 ( R 7 0) C F - T & •) > ^ o 
, R¥-CFR ! (OR 9 ) -C * * m £ <D <L -8- % (IVd-3) i U>o 

Rffc-frtt (IVd-3) Ji, JSLT©«it^- b T»aft-C # So "f 4 *> *> , It 
(Ia-3) tlt&yo (IIb-3) $ -£-Cffc£-^ (IIIc-3) i U 

mit^m (nic-3) *affl*-c7 (#st<wu 7 vmtfxt 

& i§ 4> T* Jx j£ £ & ) tiiii'l^lH^io fc/:L, * + I S 

R 4 (R 5 0)CHCH 2 0H(Ia-3) + FC0CFR 8 (OR 9 ) (IIb-3) 
-*R 4 (R 5 0)CHCH 2 0C0CFR 8 (0R 9 ) (IIIc-3) 
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-R 6 (R 7 0)CFCF 2 0COCFR 8 (0R 9 ) (IVd-3) 

it&W (IV) (V&fcM t Ltli, o |* CO <k &&&&& <6ti&o 
CF 3 CF 2 CO0CF 2 CF(OCF 2 CF 2 CF 3 )CF 3 . 
CF 3 CF 2 C00CF 2 CF (0CF 2 CF 2 CFC 1 CF 2 C 1 ) CF 3 , 
CF 3 (CF 2 C 1 CFC 1 CF 2 CF 2 0) CFC00CF 2 CF (0CF 2 CF 2 CFC 1 CF 2 C 1 ) CF 3 , 
CC1F 2 C00CF 2 CF 2 CK 
CBrF 2 C00CF 2 CF 2 Br. 

CF 3 (CF 2 BrCF 2 0) CFC00CF 2 CF (0CF 2 CF 2 Br ) CF 3 , 

CF 3 [CF 2 C 1 CFC 1 CF 2 CF (CF 3 ) 0] CFC00CF 2 CF [OCF (CF 3 ) CF 2 CFC 1 CF 2 C 1 ] CF 3 . 
CF 3 CF 2 C00CF 2 CF (0CHFCF 2 CFC 1 CF 2 C 1 ) CF 3 , 
CF 3 ( CF 3 CF 2 CF 2 0) CFC00CF 2 CF ( 0CHFCF 2 CFC 1 CF 2 C 1 ) CF 3 o 
[it 3] 

CF3(CF3CF 2 CF 2 0)CFC00CF2CF(0CF 2 CF 2 CF 3 )CF3. 

CF3CF2COOCF2CF2CF3, 

CF 3 CF 2 C00CF 2 CF 2 CFC 1 CF 2 C K 

CF2C 1 CFC 1 CF2COOCF2CF2CFC 1 CF2C 1 ^ 

CF2C 1 CF2CFC 1 C00CF 2 CF 2 CFC 1 CF 2 C 1 , 

CF 3 (CF 3 CF 2 CF 2 0) CFCOOCF2CF (OCF2CF2CFC 1 CF2C 1 ) CFa. 

CF 3 (CFsCFzCFzO) CFCOOCF2CF (0CF 2 Cy F ) CF 3 > 

CF 3 (CF3CF2CF2O) CFCOOCF2CF (0 (CF 2 ) 9CF3) CF 3 > 

CF 3 (CF 3 CF 2 CF 2 0) CFC00 (CF 2 ) 3 0CF 2 Cy\ 

CF 3 (CF 3 CF 2 CF 2 0) CFC00 (CF 2 ) 3OCF2CF2CF3, 
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,CF 3 
F 2/ C-CF 

°x° 

f 3 c cf 2 ococf(cf 3 )ocf 2 cf 2 cf 3 
x;f 2 ococf(cf 3 )ocf 2 cf 2 cf 3 

F 2/ C-CF 

°x° 

F 3 C CF 3 

(III) * ffiffi * 7 y if-fki" * RIG 45 ^"C , St JDS ^ £ 7 

y $ m =f- k. s& i" * R ib & 43 $ m -a- k « „ h f a* bo & -t *> o bo £ l 

f:HF«it^i:ii> R IE » 4> H F <D ffl ft#J £ * # $ -£ & > i 
F ri s EP t L o 

R£vl*i:HFlS^J^«#^^^^^it^ (III) 

t ^^Hv>. ffiP »c H FM«*J * i3 < »*KI4. (1 

) #£PS ( 1 0 1C~£fi£#*iF-*- L<, #i:ii»2 0tc« 
h(D*m Uv^, ) (2)NaF^l^h 5fc«Jt . 4J «fc If ( 3 ) 
( _ 78 <c~+l 0 "CK-K^i" & <G U(> - 3 0 r~ 0 <C 
CMtSWi'ffUvO *(l)-<2)-(3) ©JHfcttaiUW! 
lt^#<(fHv\ £45. (3) <0^3$i§*fcliK*Lfc«r:*Rl£ 

7 y mit$Lfc'?ntzit&m (IV) £ ^ tf ffi^J&tJ i4 , *<z>ii&<D 

t LTIi, *fi£Ji» * * <£> i S ^BE Z tz J4$iJET ClSt 2> 7* 

(Ve) o v> T tf> t& 93] 
^^BJH43^TI±, Sfe (IV) *5E»LT<k^«U (V) t 
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-*-*„ ttfcfcRJSii. (IV) ^E F H F, tE F2 ti:«t 

.fcijjgg^mstoaort:** (iv) *Mk (ivd) -e*>**<&o& 

Ift R (& WU ' - C F 2 OCO-*r«J»fi"*RJED"C**o 

-fk-^ft (ivd) *>*&Ri&ti. »#J*RffitfcW:#«*J*>L<li#* 
^. #j <75 # £ t »= sfr 4 3 £-«?RfS K J: 0 IltS^^ff 4 L w G 

13 E F J t E F 2 tf- C O F -C* & (Ve) J3 «fc tffk * t> (Vlf 

) M*t4, 

Sfc 53- 8? R (5 - ft to ( ivd) £ in & 1" * - t <t «j * ife t § * » » 

^-jSRf&ORJS^^iiLTti^ ft*^ (IVd) <om& t * <D&fe&K X 
»)IiRt^^U^ fcfcittf, «ftt^tvMk^«l (IVd) 
frM-T 2> m& K fi> *ffi-C$t«ttfc5*#3*T, nhiXtzitiZ® (Ve 

^fflffe##ifc<*>RJS£fi«** 50~ 3 5 0 U S »U<, 50-300 
U<, H^ttl 5 0 - 2 5 0 t;i s »S £ , RJ& 

ft-g-to (ivd) nituo. o i - 5 o £«n-r s t 

*>*o * ft** (IVd) «>«*fc*5 

*i -5. ft * to ji ffl # * o 

— ft-£-$0 (IV) i) s %it L tc < vMk#to"C;Ji> & ^-^l- ii> RJ&& 

* (DRtSJEiJ 14 IS 5c * ft* V« 3 # O *i , ft*^ (Ve) £ ^ tr 4. 
*»4, ± •) - ^ * ^ - £jfc»fc$Uk£"€:"Ci*tt«lfcSt£ 
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ffl»#*i*«>Ri&ffi*tt 5 0 - 3 0 0 L < , <i# 1 0 0 - 2 5 

o *c* s iff i u>o 

tl Ti $ $ 3 o ) o^ftT^froTUv, * & 3 t L r ji , 

(ivd) ts^f> ^o<k^ti (ivd) tfflstt^** to-c 

£&-f>Mfc'£-% (Ve) t R£« L 4 <D -C * *Uf «MC R 56 £ ft v> 
S , ||3iUli> (Ve) WffitmiC^JUL^-t-^fc^) 

£S5e1-£ <Di>*&* L^„ 3 <7>A##!) t L "C 14 . ^ * 7 * * a h 

, j7j ^,l,7^, s< )i,7 )], * v 1- 7 9 \s > % t*<D^m&?$M. 9 n 
a 7 /u * n * - ** > « t£ <30 ta t? t £ t» jft T * * * a ° b V 7 )V * n 

v^ 0 113 <D4f4>fk1=^ (IVd) CitLt 10- 1 0 0 0 fi% 

Ifc-S-^ (IVd) £ v£ *B * #J * «4ARm^-^J fc 

k W9 0 ) STClrot^ iv^o ill4ntli, » J» 3 - 
WtC^iV^ L T J4 7 ;U * 'J F7-t> ( F ~ ) L < 

„ T >u ii 'J £JR O -7 -y -ffc& L X 14 , NaF. NaHF 2 . KF, Cs 
F W 4 < , *>lit<0S^^N a F < K «F £ lv^„ 

jfr&M (/:ixtfF-) fcfflv* (IVd) <D i X x 

* >v*'~ f fcttJn L, R AF C F 2 

o'^Kdta «> t«7 /u* «; k (vif) ] 

R A F C F 2 O 'ft h <4 $ h F _ ^J« L T|7 * * 'J K (Ve 
) ] *> ? £/&-r & o L.fc F "liflltfMfc'&tt (IVd) ^ <b ffl «l £ R J& 
•r & o L & o T % R J& O ft *fl ffl ^ * & #J <4 ft* ft * "C * o T <> 4 
<, jiiCffl^Tt i^o F-mv>-$.®m<Dml±ik&<®) (IVd 
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) icWLT 1 - 5 0 0 **% tftt * L < > 10-100^ )V % ^# 

$f i L < , t Hp ft 5 ~ 5 Q )V%tfiftt U\ R & £ 8t it ^ - 3 0 *C 

~ « & i it it & ® ( IVd) <D B .6 * T- <D HQ 7&**f S L < . - 20t-2 

(IVd) OK»RJ&"Cli^b^» (Ve) j3 J: tf/S fclilfc'frW ( 
Vlf) so*, it^^O (IVd-1) «> & R J£ "C tUt % (Ve-1) £ X If / Z 
tzlHt&QO (VIf-1) tt-^ft (IVd-2) O^^^-CJi^-a-^l (Ve-2 

) is J: If/ t tz \±{£&m (IIb-2) a*, it<£r%d (IVd-3) (D&frm"?l* 
it^m (Ve-3) H X Xf/ t tz ItitG* (VIe-3) ri*£j3c1-*„ 

R AF COF (Ve) 

R BF COF (Vlf) 

R AF 1 C O F (Ve-1) 

R BF1 COF (Vlf-1) 

R 3 COF (Ve-2) 

R 2 COF (IIb-2) 

R 6 (R 7 0) CFCOF (Ve-3) 

R 8 (R 9 0) CFCOF (VIe-3) 

tztzL, A F B F , R 2 , R 3 , R 6 ~R\ R B F 1 © * * it ± IB t m 
Dyy lifift^<k*ti> t fcl±, "^/u^nyy ( x n Jj§i ^ ;£ 
(Ve) Ltlj;, o £ <9 >fk^tJ J& f 3g if h ti Z> „ 

[<fc4] 
CF 3 CF 2 C0Fv 
CF2CICFCICF2COF, 
CF 2 CICF 2 CFC1C0F. 
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CF 3 (CF 3 CF 2 CF 2 0)CFC0F, 

CF 3 (CF2C 1 CFC 1 CF2CF2O ) CFCOF, 

CF 3 (CF 2 C 1 CFC 1 CF 2 CHFO) CFCOFo 

lit 5 ] 
FC0CF(0(CF 2 ) 9 CF 3 )CF 3 , 
FC0(CF 2 ) 2 0CF 2 Cy F > 

n h ft 2> it & (Ve) & £Xf/ Ztz\*it&*fo (Vlf) 

n\z tc'f-c'-cofj Kc & uftmm. *>&m. t -r & it&ymt , & 

£PORj£ (Methods of Organic Chemistry, 4, Vol . 10b, Part 1, p. 7031$ 

) tcti}fl-^3fc3S£ rc J = c 2 j K^zmLx 7 v mmmmnizmz 7 
&o -r%fr%, mm.%it&® (ve)# 4 ir/t tz\at&m (vif) i±. ? 
v mmm msg^ t l x^m % it^mx *> & 0 $tz* m%L%it& 
m(uic)i$ ±Tfiti?m (iv<j) ii. m m mfo<D 4> m&x 1 l x^m %it 

<k%ox&Z> 0 

*m w k 4 0 mm £ ti & fr m. it %m 14 , fz t ^m^xt <D^m^um 
-t z -n & xmm % 7 ^ x wiiA m k m % 0 *> „ -t & ^ *> > r B & 4 r 

BF ^CF 3 (CF 3 CF 2 CF 2 0) CF-T?ifc**r<g-<0 (lib) 
i Ttti^k^-ft (IIIc) 14. £IT©* - M: J: •) 7 ? XtttJIBJKfl- 

(CF 3 CF 2 CF 2 OCF = CF 2 ) tf> mf IE # T* * & it & %d (IIb-30) 
izmfrtiZo t x 14 , R B 434tfR BF ^CF 3 (CFjCFjCFrO 

R A CH 2 0H + F0C0CF(0CF 2 CF 2 CF 3 )CF 3 

— R A CH 2 OC0CF(0CF 2 CF 2 CF 3 )CF 3 
-* R A F CF 2 0C0CF(0CF 2 CF 2 CF 3 )CF 3 

— R AF C0F + CF 3 (CF 3 CF 2 CF 2 0)CFC0F(IIb-30) — CF 3 CF 2 CF 2 OCF=C 

F 2 

ttz, itG® (lib) (O R A 4> R A f 
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C7x->S^*I4) l-S&B-Klis T 12 £ t£ "C £ Jj« (IIb-30)>6M# 

«b f l & o 

CH 3 (PhCH 2 0)CHCH 2 0H + FC0CF(0CF 2 CF 2 CF 3 ) CF 3 

-CH 3 (PhCH 2 0) CHCH 2 0C0CF(0CF 2 CF 2 CF 3 )CF 3 

— CF 3 (Cy F CF 2 0) CFCF 2 0C0CF (0CF 2 CF 2 CF 3 ) CF 3 

— CF 3 (Cy F CF 2 0)CFC0F + FC0CF(0CF 2 CF 2 CF 3 )CF 3 (IIb-30) 

it:. ik&%l (IIb-1) K £ v> T R A £ ? C H 2 C 1 CHC 1 - T* h £ Wi 

<£- \z t± JiJL T <D Wi it >w - h T* ^ ^ "7 ;i/ :* o ( y r- — ^ tf — ;u .x - -r ;u ) 
[CF 2 = CFCF 2 CF 2 OCF = CF 2 ] 1% n t L X m m % %d ( 

IIb-21) ^'^^K^o 

CH 2 C1CHCICH 2 CH 2 0C0R B — CF 2 C1CFC1CF 2 CF 2 0C0R B 
^CF 2 C1CFC1CF 2 C0F (IIb-21) +FCOR 8 

t tz , CF 3 CF 2 C00CF 2 CF 2 CF 3 ii J: I) , ^<> 9 ~7 )\> * u 

u =. )V7 * v rmmtLxmrn &cf 3 cf 2 cof (iib-20) izmz 

& o -fk^-^/ ( Iib-20) ti . ^\drt7^to k'P>t^-> K ~ fi-ftR 

&<DBL&&izmin-f z z t iz x *> , mm* < it&w dib-30) tmm. 

"C £ £ ( & ffl ¥■ 1 1-1 1 6 5 2 9 # ) o 

ifc, (lib) <o r a t!> ? * v ^ > ;Mfc^t/-c£> 

-fk^-fe (IIb-30) ^4^t^UU:> JSlTOfiijS^-hl- 
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o o 



CH 2 OCOCF{CF3)OCF 2 CF2CF3 




F 3 C CF 2 OCOCF(CF3)OCF 2 CF 2 CF3 

,CF 3 ,CF 3 
F 2 C-CF 



r \ F2 / C "°\ F 

FCOCF(CF 3 )OCF 2 CF 2 CF 3 + A \ : A h 

(IIb-30) ^ ' x ' 



X 

F 3 C COF 



H 2 OCOCF(CF3)OCF 2 CF2CF3 



FCOCF(CF3)OCF 2 CF 2 CF3 + 



X 



F 2/ C-CF 

V 

F 3 C CF 3 



F 2 



/CF 2 OCOCF(CF3)OCF2CF2CF3 



/COF 



F f -CF 

°x° 

F 3 C CF 3 



F /C = S F 

°x° 

F 3 C CF 3 



(iv) ©SE»Rj6-eii. it^m (v) t h cit^ife (vi) 
<t>*. it 'km (vi) <7?<^. ^-fciMk'S-* (v) tit&m (vi) 

t*:it\ i$fi^iT!S^D-b^ 1-3 tim o /:/;L, J^T 
U j3 T 5e £ IB $ £ 31 li , ± IB t fWJ £ . * i$ * Tjk -f „ 
I?*** l ] 

it&® (v) tit&w (vi) £ **ra-ft"&&ic & * j: 3 tc&fcsarc 
tz 1 7L if, ft ( iva) tz ±3 ^ £ r A F t r B F & m - m it t h I 

dH**a«?Lfc»'&, ra»^-ft*» (IVd-1) jo tt £ R AF 1 t R BF 

1 1 #m -mm t % z x o k m * & r l tzi& & , »r «b a & 0 ^ y n 



WO 00/56694 



PCT/JPOO/01765 



34 

■fe X 1 <D Afc ft it „ 7° D -b X 3 K £ V> T #!l £ ft & 0 

[ 7* p -b X 2 ] 

$LJ&-t Zlt&Vd (VI) *Mfc^» (ID fc m-mi& t 4 * J: -? K<fb£- 
% (II) ^i^HRL/cyo-fe^o m 7* n -tr X IZ «t *l l±\ £ j£ L fb 

(vi) ( = <fb-£^ (id ) Srf?tr<k^» (i) t (DRfcizm^z 

7n-fe^2coA^^!li:tT(i. -ft^fe (lib) 4> O R B F £ L T ^ ^ ^ 
n y J * ^ fc08ri*#if h o fct Alf, fb£-*» (lib) t LT-ft 
(IIb-10) Srffl v»7t*^tz(± N WT<7)liynt7iiLno 

-f&fc>*,, fb£-*fc (la) tlt&Vo (IIb-10) £ R JEfc $ * T <b & (I 
IIc-10) tL, mit&ty (IIIc-10) & «f T 7 y SHb L T^b-^% ( 

ivd-io) U, or (ivd-io) (*f 2 L < fii&#M 

RE) t ^ i i I: <t -fb-S-% (Ve) is «£ X/1t&%0 (IIb-10) £ T 
, Mit&%>} (IIb-10) 60 -«S i »i £SB Sr W CZ-fb-^^ (la) £<?)Ri& 
Kfflv* (Ve) ^IISj|*^f$,^ 0 

R A C H 2 O H (la) + F C O R B F 10 (IIb-10) 

-R A CH 2 OCOR BF " (IIIc-10) 

-+R A F C F 2 O C O R B F 1 0 (IVd-10) 

-*R AF COF (Ve) +lt&® (IIb-10) 

Riant, \t%%a (ia-i) tit&m dib-i) ZKfomtxit&m (n 

Ic-l) tU tft^l (IIIc-1) ^'/lA^i^iltfSKH 
T>(b^% (IVd-1) o^fcfiHfc^ai (IVd-1) (SfiL< 

<±&##) Ltft^l (Ve-1) t t U:ft#f (IIb-1) 
S^It^\ oric, ft 1 I S cd ffii ^ « T- ft ?tr ft £ % (IIb-1) ^ffiv^x 

ft i it t m ^it^m (ve-i) t t i>\zik&<to (iib-i) * 

»4*2Ig*ffv\ $<bt, *2IgO»*j»-Cftfc^^» (IIb-1 

) * ffl r ft 2 x m t m c x m z m *) £ -r - £ i:i * <b -s- % ( v e -i ) 
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R AH CH 2 OH (Ia-1) + FCOR BFI (IIb-1) 

— R A H C H 2 O C O R B F 1 (IIIc-1) 

— R A F 1 C F 2 O C O R B F 1 (IVd-1) 

— *■ R A F 1 C 0 F (Ve-1) +it^%0 (IIb-1) 

it&W (Ia-2) tit&m (IIb-2) t £ £ ^tXit^ 
% (IIIc-2) H, mVC%m (IIIc-2) *«fflt-C7 7jfftLTft^ 
t> (IVd-2) m<t&®l (IVd-2) (» 2 L < Itt&frMKfo 

) L-Cffc-fr* (Ve-2) i: <> K ft & (IIb-2) * # T . orcit^fe 
(IIb-2) © — «Ri 7t»i^«BS:#U r 'fk^!& (Ia-2) i: <DRJt.|:ffiv^a 
& SK it ^ & $> S o 

R 'C H 2 O H (Ia-2) + FCOR 2 (IIb-2) 

— R'CHaOCOR 2 (IIIc-2) — R 3 CF 2 OCOR 2 (IVd-2) 

— R 3 COF (Ve-2) + -ffc£-^ (IIb-2) 

it&m (Ia-30) (IIb-30) * M v» tz T IB M it to ~ 

MCj3V*T, QL$Ll,tzit&m (IIb-30) *-&Tfit&m (Ia-30) t (O R 

(CH 3 ) (CH2C1CHC1CH 2 CH 2 0)CHCH 2 0H (Ia-30) 
+ FC0CF(CF 3 ) (OCF2CF2CF3) (IIb-30) 
-*(CH 3 ) (CH2C1CHC1CH2CH 2 0)CHCH 2 0C0CF(CF 3 ) (OCF2CF2CF3) (IIIc-30) 
-~(CF 3 ) (CF2C1CFC1CF2CF 2 0)CFCF 2 0C0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IVd-30) 
— <CF 3 ) (CF 2 C1CFC1CF2CF 2 0)CFC0F (IIb-32) +ik&%B (IIb-30) 

It&m (IIb-32) U, AftKDjjm iz X V) 7 v * » JK O « «■ [CF 2 = 
CFCFiCFrOCF = CFi] ic ig ri» *i * 0 

ttz, mftKit&m da-20) Mt-fr* (iib-20) z m^tzTumm. 

MCiJV»T\ gL&LLtzik&tol (IIb-20) Zniflk&W <Ia-20) t 
<o K iz m \,* & z. t ci f)ii^Mit^Str^^ 0 
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CH 2 C1CHC1CH 2 CH 2 0H (Ia-20) + FCOCF2CF3 (IIb-20) 
-*CH2C1CHC1CH 2 CH 2 0C0CF 2 CF3 ( IIIc-40) 
-CF 2 C1CFC1CF 2 CF 2 0C0CF 2 CF 3 ( IVd^40) 
- FC0CF 2 CFC1CF 2 C1 (IIb-21) + it&*fo (IIb-20) 

h it&m (v) tit&® (vi) &m-mmx~$>t), it 

%® (II) b i> m-M& t % h £ n lzm*M1R LtHit £ * x 
tzit&m<n — SB i tz i±&%>* nxfit^m (I) koRecfflv^i: 

fcfcx-tf. it&® (Ia-2) tit<£® (Ve-2) * $ * T ( I 

IIc-4) U, »ffiftaffc^» (IIIc-4) Z 7 v Mitt X It it® (IV 
d-4) tU orKSffc-frtt (IVd-4) fcgEtft (» 2 L < i" 
2> el t \z £ *) 4t&® (Ve-2) 4r MaSi-* *5 <fc Xf & J& L jfc it & % 

(Ve-2) — ®> t tz It-kU £ s nXfit&VO (Ia-2) k. <ORJ&Km^& 
Z £ \Z £ Zit&Vg (Ve-2) <D Jg 12 it # & T? * £ o 

R ! CH 2 OH (Ia-2) +FCOR 3 (Ve-2) -R'CH 2 OCOR ! (II 
Ic-4) 

— R 3 CF 2 OCOR 3 (IVd-4) — F C O R 3 (Ve-2) 

it&®) (Ia-3) kit&® (IIb-31) £ K f£ $ * T It & (I 
IIc-31) t L, mit&® (IIIc-31) i:7'>i*^H$j|ttRlD? 
-^Tib^fe (IVd-41) U, o r ic^tt-g-igg (IVd-41) (#£ 
L< t'i - t*#ait*ft^ft (IIb-31) c7)^ii^fe 0 

iS-tW^^L/.: ft (IIb-31) <£> — £ *r ti £35 £ , S^ftttda 
-3) OKlStiffl C . £ J: & ffc-frtt (IIb-31) O il Wt §5* it 3fr £ X' $> 

Z> o 

R ' ( R 5 O ) CHCH2OH (Ia-3) 
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+ FC0CFR 80 (OR 90 ) (IIb-31) 

— R 4 (R 5 0) C K C H 2 0 C 0 C F R 80 (OR 90 ) (IIIc-31) 

— R 8 0 (R 90 O) CFCF 2 OCOCFR 80 (OR 90 ) (IVd-41) 
-it&m (IIb-31) 

tz tz L , 

r 80 •. r 4 \z n & ? & & t? h *) , r V* m m =f- * $ t ft ^ » t* & & *# 

K ti R 4 i: |b] - co ^ T~ & 0. R V* £ M ^ * tr 2£ *> & * U »i K 
R 90 : R 5 K J* {& -T % & -e & 0 , R 5 *> ? tK JR =?■ * ^ * & ^ * T* * & 

R 5 <t ibi — $> io \ r 5 ***£1B^ 

(Ia-31) fc<t^%(IIb-30)S:fflv^TSB«jS>i' 

— Mc J: *-ffc % (IIb-30) <^agu»at^ft* f * * o 
(CHs) (CH 3 CH 2 CH 2 0)CHCH 2 0H (Ia-31) 

+ FC0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIb-30) 

— (CHs) (CH3CH 2 CH 2 0)CHCH 2 0C0CP(CF 3 ) (0CF 2 CF 2 CF 3 ) (IIIc-310) 

— (CF 3 ) (CF 3 CF 2 CF 2 O)CFCF 2 0C0CF(CF 3 ) (0CF 2 CF 2 CF 3 ) (IVd-410) 
— FC0CF(CF 3 ) (OCF2CF2CF3) (IIb-30) 

±fZJ5&\z}3ii h , (IIIc-310) , jsitf. (ivd-4io 

) liflit^itfe^o d*L<b«Mt l±, (IIb-30) a* 

WhtL&oit&y) (IIb-30) t± , £*0 <0#& K X o T , 7y*«J|glK 
^•C^i^^VJi'tD (ynt';nf-^x-f Jl') S tt * 0 i tz 
, ft^Jftj (Ia-21) Mt-fr* (IIb-20) TES^/i/- 
Mc J: -Mfc (IIb-20) &t!> ? £> £ o 

CH 3 CH 2 CH 2 0H (Ia-21) + FC0CF 2 CF 3 (IIb-20) 
-CH3CH2CH2OCOCF2CF3 (IIIc-41) 
^CF 3 CF 2 CF 2 0C0CF 2 CF 3 (IVd-41) 
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^it^m (IIb-20) 

Eg # K Wfc li N it&to (Ia-20) Mb^tJ (IIb-21) Zm^tzT 
SBSliS h K «t *<b£-ft (Hb-21) o 

CH 2 CICHC1CH 2 CH 2 0H (Ia-20) + FC0CF 2 CFC1 CF 2 C1 (IIb-21) 
— CH 2 C1CHC1CH 2 CH 2 0C0CF 2 CFC1CF 2 C1 (IIIc-42) 
-CF 2 C1CFC1CF 2 CF 2 0C0CF 2 CFC1CF 2 C1 (IVd-42) 
— -fb-g-ft (IIb-21) 

* SI fjg o & n J: ft l£\ $ fffi A ^ * s «r f £ £ JR f4 T * * -fb ft 

(I) j3J:tMb£-ft (II) £fflv^T, ^ffl* 7 y mitfrW) £ MitT~ 
# * o fb # ft ( I ) is J: l>* fb ft (ID t ITIi, R A $ jg £ li R B 
fllit**^^ ii^ *Mfc£- ft DUTIES ftT£ 0 , il.'-f 
LT, 3§ <7) S£ i£ ?£ K £ ft *i\ CI O JR «-<k -fr » 3i» <b * gv>Ig* 
o^v^$-e^7 ;u * 'J K-fb-^-ft^o-g-7 y stlb-g-ft * ? iait *c # & 0 

m-Bi \z & & -c § & o $ ^^^wo^it^^(i±ietc Atetaj t l Tiem 
l fc-fb-g-ft iz s.fti% (Dit&m \zmm -c § & , in, jb i± u « ft 
£ ^ & t * * - tt&<D^fe z m-t & $ 7 y mit&vo* smiz 

7 )V * y K fb ft i *i * <r> * W # $ ft £ o 

tft©Rl£t, »*, BE*, fct*) ^£<bHr% (la) > fb-g-ft (lib) 

, (IIIc) > ffc£;ft (IVd) , -ffc-g-ft (Ve) 

SBLfc.rt*, dftMb£ftK&£-3ft£3-ft'£ft, fc-tUMb^ft (I) 
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li, t: t jLttltG® (la) IZ £ v> X It it & m (Ia-1) , <fc ( Ia-2 

) , it'tm (Ia-3) -fk^t? (lib) IZ&^X Itit&m (IIb-1) 

> (IIb-2) . lb£-% (IIb-3) (IIIc) U£\^T 

lifk-s-* (iiic-i) . it&m (iiic-2) , diic-3) it 
&w (ivd) k a ^ x intern (ivd-i) s it^m uva-2) , it&® ( 

IVd-3) fll'&tt (Ve) \z H v> X ltik&%d (Ve-1) . (Ve-2 

) , it&Vo (Va-3) * ft-mfll^ft ic#Mf ft* „ 

jesjl t k * is * ^ tfe m * m if x m w m iz n w -t a* > - ti h iz x o 

T # |± k.5£ $ tL * v> o & 45 , £lTCi3v^#x ^ d v h 7 
HC t > if * ? Si^lfHC-MS tie-To i 

IS -t o i . tF5^f *'>?^tTMS, C C 1 2 F C C 1 F 2 £ 
R — 1 l 3 iEt. Z , N M R X ^ * h ;u t* - * {4 , frfrWit^ 

> 7 hilt LT^Lfc. l3 C-NMRt:^*f CDC 1 3 
* i* 4£ 7 6. 9ppmtL/io ls F-NMRi:U^itliC 6 F 

[« 1 ] CF 3 (CF3CF2CF20)CFC00CH2CH(0CH2CH 2 CH 3 )CH3<7)^it^J 
CH 3 (CH 3 CH 2 CH 2 0)CHCH 2 OH ( 1 6 . 5g) * 7 7 X CA^i, It**^ 
^A*yj >^?-*^#^t^L/:= CF 3 (CF 3 CF 2 CF 2 0) CFCOF (46. 5 g 
) * S. £ 2 6 - 3 1 V iz % % ta & h 2 B# W * *t T T L 0 fig T » T 

1 5tWTT*JDi/:c *5 OmL, ^ u n * >u A 1 3 5 m L £ Un £ . 53* 

L T- m L , ii7^7>->7 At^IL/:IL * ifl L , ffl WL & 0 
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iit4x;<#l/-^tl»L, ^^t«ffI§LT, 2 3 - 5 2 1/ 
4. 0k.Pa©«»(l) ( 2 9 g ) > 5 2-61 X. / 3 . 6 - 4 . 0 
kPa?)g#(2) (19g) , 5 2 - 7 0 1C/1. 3-3. 6kPa 
(O % ft ( 3 ) ( 4 g ) * n tz o GCaili« © ^ ( 1 ) ^68%, ® 
^ ( 2 ) i s 9 8%, ^ 53* ( 3 ) i>* 9 7 % "C t> o fc o S 53* ( 2 ) ONM 
R*^ b ;v £ ilfl 5e L . ±^^JiCF 3 CF(0CF 2 CF 2 CF 3 )C00CH 2 CH(0CH 2 CH 2 CH 3 

>gft (2) CONMR^^? h A> 

>H-NMR(399. 8MHz, ?«CDC1 3 , * « : TMS) «5 (ppm) : 0. 90 ( t , J = 7. 5Hz. 3H 
). 1.20(d. J=5.4Hz,3H), 1 . 50-1 . 60 (m, 2H) , 3. 33-3. 50 (m, 2H) , 3. 64-3. 74 ( 
m, lH),4.23-4. 29 (m, 1H) , 4. 34-4 . 41 (m, 1H) 0 

19 F-NMR(376. 2MHz. *gg£CDCl 3 , mm : CFC 1 3 ) S (ppm) : -80. 9 (IF) , -82. 3 
(3F) . -83. 1 (3F) , -87. 4 (IF) . -130. 7 (2F) , -132. 7 (IF) „ 

J/cGCCiO, ^ft (1) tigft (3) + K * *l & ;£ j£ 53- a*CF 3 ( 
CF 3 CF 2 CF 2 0) CFC00CH 2 CH (0CH 2 CH 2 CH 3 ) CH 3 t: h 2> d t £ fit fg L 0 

[#02] 7 y fftRlSi: i & CF 3 (CF 3 CF 2 CF 2 0) CFC00CF 2 CF (0CF 2 CF 2 CF 3 ) C 

m 1 -e # rt: @ 53* (2) @ 53~ (3) £ iH # L , * O O % <D 1 9 . 5 
g & R - 1 1 3 <2 5 0 g)fc#JiiL,9fl'»«*»/io-^ 50 
OmLO-^JUt - f^-^i- N a F (2 6. lg) 
, R - 1 1 3 (324g) £ #B ;L T L . - 1 0 TCCi^iP L/: 0 II 
j$ 7s % 1 B# K § aZt A/ £5 $t > ll*^T-2 0%t*«Lfc7?|-y^ 
£ , »i£ 51 5 . 6 6 L/hflHr«^*> IHICSEiiSriSoTi^iji 
^ * >o s h „ m IB 9 53* *r 1 9 . 4 B# M it T ft A L 0 

^•^ooi^^^^^Ti^ib^^-t'^cOR-l 1 3 i§ ?& (0. 0 1 g/m 



WO 00/56694 



PCT/JP00/01765 



41 

MP a i: ^ o /: K 5 t t - F ^ I/ - ro.AQ/^'/l: BiftT, 1 B# 

I S t 5 0 < I) 1 L /: o - <?> W K , ^>4?>*-&tf0. 2 9 1 g , R 
-1 1 3 £ It 4 5. 0 gSAUCo M X # * * 2 1$ W Ufc § 

& * > R^i^i^f A^T-ysn-tOaiL/Co f§ <b ft ffi i£ 4r 

(4 6 9 % T* * o o *E WL <0 — SIS * t o T ft EE M @ L T , iff $ ft fc CF 3 ( 
CF 3 CF 2 CF 2 0)CFC00CF 2 CF(0CF 2 CF 2 CF 3 )CF 3 £#/Co & tiL %0 it V 7 X -f V * t 

- <d rl ft T * o 3t o 

4 6-5 lt/5. 2 k P a c 
1/7*^-7 3 ^7^^^^ (CIS) 664. 9496 ( 

M + H . IC 12 HF 24 0 4 =664. 9 4 9 2 ) o 

,9 F-NMR (564.6MHz, i§ IK CDC 1 3 /C 6 F 6 . &m :CFC1 3 ) $ (ppm) ; : -80. 6 (IF) , - 
80.8 and -80. 9 (3F) . -81 . 6 - -83. 1 (2F) , -82. 6 (6F) , -82 . 8 (3F) , -86. 7 ( 1 
F). -87. 4 (IF), -87. 5 (IF), -130. 6 (4F), -132. 2 (IF), -145. 7 and -145. 9 ( 
1F) 0 

I3 C-NMR(150.8MHz. M M CDC 1 3 /C 6 F 6 , & : CDC 1 3 ) S (ppm) : 100. 26 and 
100.28,102.8,106.8,107.0,116.0,116.2,116.5 and 116.6.117.4,117. 
5, 117. 9, 117. 9, 152. 2 and 152. 3 Q 

[W 3 ] 7 y SHfcRJS £ <£ * CF 3 (CF 3 CF 2 CF 2 0)CFC0OCF 2 CF(OCF 2 CF 2 CF 3 )C 

F 3 CD®SaI£U 

UR - 1 1 3©ftfc 1 K^^7^*d h 'J7f > £ 

fflv^:^^li^J2 J: El » K fi 1 , CF 3 (CF 3 CF 2 CF 2 O)CFCOOCF 2 CF(0CF 2 CF 2 CF 3 
).CF 3 t » fc o N M R JR^ fi 7 0 % "C £> o tz « 
[004] CF 3 CF 2 COOCH 2 CH 2 CH 3 O^^t0!J 
CH 3 CH 2 CH 2 0H (26 8. 6 g ) 5:77^3i:Ati, 1I*^^^'7''J 
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V ? £ -£ h ffi W L £ o CF 3 CF 2 C0F ( 7 4 3 g) £l*)7&£20~2 5 

& T -C in x. *: o ^ % L > ISl^lLtiSfelU ffl «[ ( 7 7 5 g ) 
^»t?*Ein^ ( 5 5 6 g) *»fco 

|6: 5 0C/1 8. 6 k P a o 

l H-NMR(399.8MHz, v#j*CDCl 3 , :TMS) 5 (ppm) : 0. 98 (q, J = 7. 3Hz, 3H 

) , 1 . 76 (m. 2H) , 4 . 34 ( t , J=6. 7Hz, 2H) 0 

19 F-NMR(376.2MHz, V§«CDC1 3 > * * : CFC 1 ,) 5 (ppm) : -84 . 0 (3F) , -122 . 

6(2F) 0 

[M 5 ] CF 3 CF 2 C00CF 2 CF 2 CF 3 ^^it^l 

M4f#f^^«nn g a-i 1 3 (2 5o g ) izmmv. 

m ft m %L t LtZo — # , 50 0mL<D-v>r)l<M* - h ? U - 7 \Z , 
R - 1 1 3 (3 1 2 g) * in x. T « # L . -1 Otl^iPL^o S Ss # 

ib . a ft ?§ i£ £ 1 4 . 7 5Hr=1*lfC-SAL/:o 
o r iz. . Sf 2 0%i:#f5L/:77f*^?:, ± IE at j$ £ 

^-ibooPTv^&^&^ib^^-tf^^R-l 1 3 i$ (0. 0 1 g/m 
L) £v±AL> ^--h^lx-yc0tBO^^^7'S-K^>JE7:^0. 12 
MP at4ofcti%T*-^l^-7 , ©XP/^7 , tHftr, in 

2 hiz, m *ft * - 1 0 x: <b s £ k i -c # a -r a n k: 3 m , t^f 

1 im t 5 6 ® < •) I L /: o £ <*> H K , ^ > -t* > £ ft 0 . 3 2 3 g , R 
-1 1 3 ^It5 0 gftXL, <7) & , !£ ^ & 2B#^P^^j2sA//i 
o 4il^ ,s F-NMRtSiU:K5, IR ^ 7 7 % t* *> o fc „ 
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19 F-NMR(376. 2MHz, $&CDC1 3 , * : CFC 1 3 ) $ (ppm) : -82. 5 ( t , J = 7 . 0Hz 
, 3F) , -83. 9(s, 3F). -88. 6(q. J = 7. OHz. 2F) , -122. 8 (s, 2F) , -130. 9 (s, 2F) 

o 

[016] mmWkfrM\Z X ^CF 3 CF(OCF 2 CF 2 CF 3 )COF^§g^0lJ 
m 2 T-^/cCF 3 CF(0CF 2 CF 2 CF 3 )C00CF 2 CF(0CF 2 CF 2 CF 3 )CF3 (1 5 g) <r , 
1 0 OmL^f 7>y;H:ft^*, 2 0 Ot(:§£L/;t- 

y > 4" & S L tz o 2Hflt, ili LTSSit^SPt, ft JfcK ^ > 

(14. 5 g ) ^BJRL^o GC-MSK.fc»K CF 3 CF (0CF 2 CF 2 CF 3 ) 
COFri* ± £ j& % -e.* * £ * «t S L o N M R J|X ^ {± 8 5 

[00 7 ] CF 3 CF(0CF 2 CF 2 CF 3 )COOCF 2 CF(OCF 2 CF 2 CF 3 )CF 3 ^^ffi^^» »z <fc 
& CF 3 CF (0CF 2 CF 2 CF 3 ) COFW S it ffl 

£m<V J > a * )\> 6 0 0 IU^SRJEdH (I*!^*2 0 OmL) £2 
5 Ot:i:«iUL^^)g^^t:^«L/:o 1 L / h <omm t M 2 fzCF 
3CF(0CF 2 CF 2 CF 3 )C00CF 2 CF(0CF 2 CF 2 CF 3 )CF 3 & 1 5 g/h ©ati-efiiDSA 
□ nttlUfco if € B# Pal fi 1 0-1 2 iz « jf L o ^ (& SI ffi P #J 

# 7. * HI U L o 2 B# ^ S (S & , h 7 7 7**^^,b^Ttttt>7 , ;l' 
( 2 3 g ) £ H JR L tz» GC-MSCi CF 3 CF (0CF 2 CF 2 CF 3 ) COFtf* ± 

4E!it^^;i:^iEL/:o NMRMli 7 3%T*io/;„ 
[088] i £ CF 3 CF 2 COF<7>!gii0fl 

0!) 5 -C & CF 3 CF 2 C00CF 2 CF 2 CF 3 ( 2 0 g ) i ?n d Mj 7 Jl/tnxf 

U > * 'J =T v ( 1 2 0 g ) £ > I«S#S» 2 0 0 mL-77'<'8* 

- h * I- - 7* K ft & * 2 0 OtCJnSL/Co »8t»li«St?fr3l:*fcJ: >9 
iP L , JE £> >6 f 0 . IMP aW±i:io/;H*T*f(OE^ ^«^pL^ 
p> A* 7. £ - ->* L , ** ^ tfc -9" > 7° ^ (1 5 g ) ' £ 0 i|X L /w o G C - 

MS ICJ: 19 , CF 3 CF 2 C0Fri s ± 5 ; ^ IE L „ GORf li 

9 0 % T- & o tz o 
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[ M 9 ] CF 3 OF 2 C00CH 2 CH 2 CHC 1 CH 2 C 1 <D W & M 
CH 2 C1CHC1CH 2 CH 2 0H (30g) & 7 7 7 ^ IzXti, M « 7 £ ? 'J 
V 7 £ •£ & h W.W L tz o CF 3 CF 2 C0F (3 10g) £F»3iSfc2 5r~3 
0 *C £ % & h 3 ft m if if X 7 J - Y L tz o 7 * - K » 7 & * f & ^ 
BK * S§ + h 'J >) A*5 OmL^rtS* 1 5 ^ T "C 1m z. tz 0 * n n * ;u 
A5 0mL^*DxT^-^L. ^ n □ * ^ Al *tai U TUf:, £ 

fc & , % m l , m fa £ » o ti*iA^u-^--c-ir5L, ^^r- 

»JEH^ Lt, 7 3-75 t:/ 0 . 9kPa<Otf5fr.(24g) * » „ 
:jl^y l J*y^*7Ai'D7^77'f - ( M im it £U2 ^ ^ * -9- > 
:ft»if-^/=2 0 : 1) t»SLTfl!fift (18. 8g) 
GCIESli9 8%-C*ofco N M R * ^ * h ^ tf» <b ^ IB 1"b & ® & ± 
frX- $> Z zi £ *mW. L izo 

>H-NMR(399.8MHz. »«ECDC1 S , * m :TMS) <5 (ppm) : 2 . 1 1 (m, 1H) , 2. 52 (m 
, lH),3.69(dd. J-7. 9. 11.4Hz, 1H) , 3. 84 (dd. J=4 . 7, 11.4Hz. 1H) . 4. 15 (m, 1 
H),4.60(m,2H) o 

19 F-NMR(376.2MHz> v#^CDCl 3 > :CFC 1,) 8 (ppm) : -83. 8 (3F) , -122. 

5(2F) 0 

[ m 1 0 ] 7 y 3£ ft £ IS «t * CF 3 CF 2 C00CF 2 CF 2 CFC 1 CF 2 C KDSMtM 
5 0 0 mLOi^^»*-^^-^t, R - 1 1 3 (20 1 g 
) SrtJDx. Ttt# L, - 1 0 -CKi££p Lfc. #7 * 1 1$ M K S & A, /i 

^ s Il*^t2 0%(;fRU:7-;|if^^ sit i$ 5 . 6 6 L/h 
•ClB#Hi>fc£&A>rtfo 7 y 3d # * * £ it iS -C Pfc § & *■ ta b , 08 9 
•Cf#7tCF 3 CF 2 C00CH 3 CH 2 CHClCH 2 Cl (6. 5 8g) & R-113 (13 4 

g ) izmmhtzmm* 6 . 9 n# w * »t -c & a l ^ 0 

1 1 3 » * ( 0 . 0 1 g / m L) £ ffi A L , *-b?U-7<9aJP^ 
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)V 7 £ ffl 26 , flE 0 . 1 2 MP a IC i -9 /: t i T* ^ - h * V - f 
<D\W< 7 & ffl * T , 1 B# Pel }f # £ ft £ o £ h \Z , ^ > -t: > =1- ft 

A-r^iwj#o^f^^-i ot*»f» 4 oicui-c^aL^^f) 1 @, or 

SC4 0tT*8Hl< Oil/Co ^>^f >^SAi:ili 0 . 3 3 0 g , R - 
1 1 3WftAifli3 3mLt*ofc, £ <b K , If $• 2 HPIP); 
§ & ^ ti o iM^"F-NMRtSiU:t;5, *I IB it ^ % <D JR ^ 
(± 5 1 % -C *-o £ o 

19 F-NMR(376. 2MHz, ^MCDC1 3 , : CFC1 3 ) £ (ppm) : -65. 4 (2F) , -84. 2 

(3F), -85.4 (2F), -119. 1 (2F), -123. 1 (2F) , -132. 5 ( IF) 0 

[011 1] CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 t CF 2 C 1 CF 2 CFC 1 C00CH 2 CH 2 C 
HC 1 CH 2 C 1 <D & & %Q <D Wk ik #1 

CH 2 C 1 CHC 1 CH 2 CH 2 0H (4 9. 5 g) * 77^3t:Aii, 3**^4:^ 
-f V > $ -tb & ri* ib # L rt: o CF 2 C 1 CFC 1 CF 2 C0F t CF 2 C 1 CF 2 CFC 1 C0F<D 8 
9 : l l (^e;Ht) <Dm.&% (86. lg) 4, ^fi^2 5-3 oti: 
« *> & rt* e, , 1 P# ^ 4 0*t»TU, iM T ** 7 ft , m a T 2 «f W 4 
5 $&*n%tm&m-f h «; * A* (l OOmL) £ rt7&& 1 5TC 

* j@ x 4 i -9 L & :6 s <b & iJD L » * n n # >l/ A l 5 OmLJriOx 
T 53" $t L . ^nn^jl/Aiiftfc, J c, i:^ an * jbA| 0 0 
mLt 2 IftlL, ft 9ft -7 ? * -> f A T* «£ jft L rt: ft , ^ fi L , i£ £ 

# tz o ffljJ^x/U'P-^-tiliL, ^v>t«ffISU, 9 9 - 
1 0 6 *C/ 0 . 4 8kPaO«#-(l) (55. 4g) „ 100-10 
9 *C/ 0. 47kPa<7)^fr(2) (7. 9g)^#/c 0 ±ffi^^^i: 
L T <D G C JS fi , 9 ^ ( 1 ) & 8 5 % , 9 # ( 2 ) 8 4 % T * o 

9 # < 1 ) (9. 4 g ) ^->';*r^*9A^n-7h^-77^ - ( 
S P?iHf & Ji ^ * -*f > : M ^ ^ ^ = 2 0 : l ) tfllUfl^l (7 
. 5 g ) H/:. iM^)GCM|li98%t^/; 0 ||g|©NM 
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RTs^t Yfrfrh, CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 t CF 2 C 1CF 2 CFC 1 C00C 

H 2 CH 2 CHCicH 2 ci^rf. ■s^tfi.&ft^h y) , ztibvfttfs 7:13 

CF 2 C1CFC1CF 2 C00CH 2 CH 2 CHC1CH 2 C1 : 

'H-NMR(399.8MHz. v#&CDCl 3 , * : TMS) (ppm) : 2 . 09 (m, 1H) . 2 . 52 (m 
,lH),3.69(dd, J=7. 6, 11.4Hz, 1H) . 3. 84 (dd. J-4. 7. 11.4Hz, 1H) , 4 . 1 7 <m, 1 
H) , 4. 58(m, 2H)o 

19 F-NMR(376. 2MHz, *§$£CDC1 3 > &W> '. CFC 1 3 ) d (ppm):-63.6(lF),-64.8( 
IF), -110. 9 (IF), -114.0 (IF), -131 (IF) o 
CF 2 C 1 CF 2 CFC 1 C00CH 2 CH 2 CHC 1 CH 2 C 1 : 

l H-NMR(399.8MHz, v#^CDCl 3 , Si :TMS) * (ppm) : 2. 09 (m, 1H) , 2. 52 (m 
,lH).3.69(dd, J = 7.6, 1 1 . 4Hz, 1H) , 3. 84 (dd. J=4.7. 11.4Hz, lH).4.17(m, 1 
H),4.58(m,2H) 0 

19 F-NMR(376. 2MHz. «CDC1 3 , & m : CFC 1 3 ) 8 (ppm) : -66 . 9 ( IF) , -67 . 0 ( 
IF). -1 13. 4 (IF), -117. 6 (IF) ,-129.0 (IF) „ 

[Ml 2 ] "7 v m it K B £ J: * CF 2 C 1 CFC 1 CF 2 C00CF 2 CF 2 CFC 1 CF 2 C 1 fc CF 2 
C 1 CF 2 CFC 1 C00CF 2 CF 2 CFC 1 CF 2 C lOM^^^SSii^J 

5 0 0mLO-y^A'«*-K^V'-^'^. R - 1 1 3 (200g 
) £ in x. T « # L , M ^ £ M ila "C 1 B# Pb*! p£ § A, t& , S * 2T * 
T-2 0%Ctf?L^7 7***^4^ M S -C , % & 5 . 6 6L/htl 
P# & £ & A, 1* o 

o r k 7 m * n i: at^-eufc * * a ? <^> , « 1 i -rftfcCF.cic 

FClCF 2 C00CH 2 CH 2 CHClCH 2 Cl t CF 2 C 1 CF 2 CFC 1 COOCH 2 CH 2 CHC 1 CH 2 C 1 O 8 7 I 1 
3 ( )U & ) CO S «l ( 1 2 g ) £ R - 1 1 3 ( 2 4 3 g ) £ * # .L 

tz m m z i i . 5 b# ra a* itraxifco 
o ? i: , 7?*:*r;*frrai:»A-ci!fc§&****'b* ^ > -h > <£> R - 

1 1 3 ^ m (0. 0 1 g / m L) MAL * - h ^ U - ^©ttl 
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)i<y*mtb, EE U 0 . 1 2MPai:io/:t:^>tt-^V-7 
«5AD/<l^*B*T> 1 B# US jf # £ M &t £ 0 $ \Z , ^ > -if > £ & 
A-t*ra*»^>^f^*M®*»f)4 OtCiT^iSL^*^ 1®, o i' C 4 
0 c CT-8IU<»5iIt^o^>-t*>^y±Alg:a:{i 0. 3 4 2 g, R — 1 1 
3 CO ffi A IK * it 3 3 m L T* & o 0 3 «b £ , S & U * £ 2 B# |HJ qfc § & 
^/: 0 £j&^c7) 19 F-NMR;*.^? h ^ ( 1*3 W « * I C 6 F 6 ) ri» h * * 
& gg IB U & m CO JR^ 12 8 0%T*o^ 0 
CF 2 C1CFC1CF 2 C00CF 2 CF 2 CFC1CF 2 C1 : 

19 F-NMR(564. 6MHz, v#&CDCl 3 . ^ r£ : CFC 1 3 ) 5 (ppm) : -64 . 4 ~ -65. 9 (2F 

) , -65. 4(2F) , -85.5- -86. 3(2F) ,-111.1 115. 1 (2F) , -118. 7- -120. 1 { 

2F) , -132. 0(1F) , -132. 5(lF)o 

,3 C-NMR(150. 8MHz, ?#&£CDC1 3 . :CDC1 3 ) $ (ppm) : 104. 4, 104. 5, 109. 

4, 110. 8, 116. 6, 124. 3, 124. 6, 152. 0o 

CF 2 C1CF 2 CFC1C00CF 2 CF 2 CFC1CF 2 C1 : 

19 F-NMR (564.6MHz. *S&CDC1 3 . * m : CFC 1 3 ) S (ppm) : -64 . 4 ~ -66 . 0 (2F 
), -68. 0(2F) , -85.5~ -86. 3 (2F) , -1 13. 7- -1 1 5. 3 (2F) , -1 18. 7 - -120. 1 ( 
2F) . -130. 0(1F) , -132. 5(1F) 0 

13 C-NMR(150.8MHz. v#^CDCl 3 > %m :CDC1 3 ) d (ppm) :99. 0, 104. 4, 110. 2 
,110. 8,116. 6, 122. 8, 124.6, 153. 2 0 
[Ml 3 ] CH 3 CHClC00CH 2 Cy<7>Mi£#) 

2 0 0mLO3op-77*3U, 2 - ^ o n -/n k' t >i (2 8. 
5g) > s y9u*^*-*)rZ'*9J — )V (30. Og) „ flic ^ (5mL) 
, i5 X If h ;i/ J- > (7 5mL) £tt&*ttt$Lfc 0 rtfi#l 1 7tt:i 

R M & <&> £ f&fD a Bl -t" h 'J S ^ * (1 7 0 m L ) K Jp x_ tz ft , ~ S 
53* L & £ L o 7k ® ^ ^ h ^ ^ > ( 1 0 0 m L) ?}||liL 
# m Ji £ #f -c #t m h 'J ntSILto itii ft , h 
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LT, ®.$L$Lm (52. 4 g ) *ntz 0 ti & -ffl. EL M: el L T s GCi 
| 9 4 % £k ±. <D %i ft t LT CHsCHC 1 C00CH 2 Cy (45. 9g) £ % tz 0 
$ dSr : 1 4 0 - 1 4 2 ^/4.5-4. 7 k P a 

'H-NMR(300.40MHz, M:CDC1 3 , :TMS) S (ppm) : 0. 90- 1. 03 (m. 2H 

h 1 . 07- 1 . 32 (m, 3Hh 1 . 60- 1 . 72 (m, 6Hh 1 . 68 (d, J =6. 9Hz, 3H) ,3. 97 (dd, 
J=2.7, 6. 3Hz, 2H) ,4. 38 (q, J=6. 9Hz, 1H) Q 

[mi 4] CH 3 CH(0CH 2 Cy)C00CH 2 Cy<7)M^#!] 

3 0 0mL©4oP79^3»=N, N-y^f^*^A7< K (7 
OmL) > *m<ti- b '>> * ^ (60%, 9. 77g) £ ft & L , 

7k T , HOCHzCy (2 5 . 1 g ) SriTl^o ffi T T ^ . M £ X* 1 
P^m^L^o *tw, £!l 1 3 TM# 7tCH 3 CHClC00CH 2 Cy (4 5. 0 g) 

4 0 "CJ^T K ti Z> X 7 K »;£?fr±p L & >6 ? <b . 1 0 0 ft M *» ft 
T»TLfc, iTlfTt, iSS 8 8 'CC 3 I$I18«# L 7Xi^ 
T\ 2mo 1 / L (5 OmL) S: 85-|Bi*ttriT Lfcft, 2m 

o 1 / LSS (1 5 OmL) ICjflxfco > I »lif-^ = 2 : 

11^1 (4 0 OmL) tttliiL, (10 OmL) T~ 2 {3 

(6 4. Og) £#/wo IT, GCMJS9 6. 8%^>C 

H 3 CH(0CH 2 Cy)C00CH 2 Cy (4 4. 4 g) *%fz 0 

1 2 0 - 1 3 8 t/ 0. 70-0. 80kPa o 
'H-NMR(300. 40MHz> v#&:CDCl 3 , g i£ :TMS) 5 (ppm) : 0 . 77 - 1 . 03 (m, 4H 
hi. 03- 1. 31 (m, 6H).l. 36 (d, J=4. 8Hz, 3H) , 1 . 47- 1 . 82 (m, 12HK3. 11 (dd 
, J-6.6,9. 0Hz, 1HK3. 33 (dd, J =6. 6, 9.0Hz, 1HK3.82- 3. 99 (m.3H) 0 
[fllj 1 5 ] CH 3 CH(0CH 2 Cy)CH 2 0Htf>3Si£tf!l 
M*^itT> 500mL^4OD777>r3{ih;Ui> (150mL 
) , ± V V *? A tK % it tf 7 (2-^h*v^h*v) 7 )\s \ - U ( 
6 5 % b ;w J. y m WL > 17 5. 1 g ) * ft & * «# L , rt?S4 5tttT 
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-C, 00 1 4 T#^CH 3 CH(OCHjCy)C0OCH2Cy (30. 0 g ) & 7 0 m 
IttiTL^o F^fi8 5 1 . 5 B# W 8£# L rt: & , * i§ T rt iS 2 . 2 
t:^<tipL> 2mo l/L^|26mL^lTL/c„ 

RI&Iift*2mo 1 / L BK 1 5 0 OmLCjDx., t - 7f 
f-)l/X-T^ (7 0 0mL) X'^tH Ltz 0 ft Wi L tK Jf ^ <b $ h \Z t 
-/f)l'^)H-f* (2 0 0mL) T-^aJL. ^*Uf£#F-£-C7k 
(1 5 0mL) -C 8fc !#• L o mWt^r ? * AfgjSL > ft ft & * $F 
&£^*LT*&£j£% (2 9. 3 g ) £ # 0 £*i*«ffi38jSLT. 
G C^g 9 8 . 9 % ^CH 3 CH(0CH 2 Cy)CH 2 0H ( 1 4 . 6g) 

& .6 I 1 1 2 - 1 2 8 TC/ 3 . 2-3. 3kPa c 

'H-NMR(300.40MHz> ^^:CDC1 3 , :TMS) <5 (ppm) :0. 85- 1. 03 (m, 2H 

hi. 10 

(d, J=6.0Hz,3H) si. 12- 1. 34 (m, 3H) . 1 . 48- 1 . 82 (m, 6H) > 2. 08 (dd, J >3. 9, 
8. 1Hz, 1HK3. 17 (dd, J = 6.8,9.0Hz, 1H) , 3 . 33 - 3 . 62 (m. 4H) 0 
[011 6] CH3CH(OCH2Cy)CH2OC0CF(CF3)0CF2CF 2 CF3^>^3t^J 
m 1 5 X*%tz G C *£J£ 9 8 % OCH3CH(0CH 2 Cy)CH 2 0H ( 1 3 '. 8g) £ 
7 7 ^ ^ A , S ^ # * & ^ "7 V > ^ $ * -4 iblflLto FC0CF(C 
F 3 ) 0CF 2 CF2CF 3 (3 2 g) *rtS*2 5-3 Q V. \z % % tt it h Z 0 ft V 

7AtR5 OmL ^Riai 5 *C J^JL T T* in x. o 

ffktLfcfflflfc&^ilfcL, T Jl £ * 5 0mLf2 BSt^Lv tK"?^ 

^•>9AtgiL/:t, «. * * n tz o ffl m. * v v * r * ■*> ? 

2*?u-?y<f7-74 ( m ffl it J£ : v ? a n "s 9 ~7 * n •? n > ( 
fgjp D p£ : A K - 2 2 5 ) ) t ffi S L t CH3CH (0CH2Cy ) CH2OCOCF (CF 3 ) OCF2C 
F2CF3 (15. 4 g ) £ n iz o GC«gli9 9%T*$)o/; 0 

'H-NMR(399.8MHz, v§j»:CDCl 3 , * i£ : TMS) <5 (ppm) : 0. 82 - 0. 95 (m. 2H) 
, 1. 07- 1. 28 (m. 3H) , 1. 17. 1, 17 (d, J = 6.4Hz, d, J =6. 4Hz, 3H) , 1.44- 1. 55 ( 
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m. 1H), 1.61- 1. 75(m, 5H) , 3. 20, 3. 28(dd, J = 6. 8, 8. 8Hz, ddd, J=3.2,6.4,8 
. 8Hz, 2H) , 3. 60- 3. 68 (m, 1H) , 4. 21- 4. 26,4. 32- 4. 40 (m, 2H) G 

,9 F-NMR(376. 2MHz, i#^:CDCl 3 > mm :CFC1 3 ) 3 (ppm) : -80. 4 (IF) . -81. 
8(3F), -82. 5 (3F), -86. 8 (IF), -130. 2(2F),-132. 1(1F) 0 

[mi 7] Cy F CF 2 0CF(CF3)CF20C0CF(CF3)0CF2CF 2 CF3<73^itM 

5 0 0 mL<5=^JHt - h^U-ri:, R - 1 1 3 (31 2 g 

) £ SO x. X &W L , 2 5 r K « o fc 0 * - b * l' - 7* # X ft □ Kli N 2 

0 ric&if L £<£iPS? > N a F ^ U y h , £ J: tf- 1 0 

L # M §2 £ iS n iz n S L £ o & & * - 1 0 Viztik& Ltz1$m%sfr It 

o ssatstr^*- i ^praeJc^^:^^^^ it fxt2 o%i:^^l/:77 

* # * * . m M 8 . 6 3 L/h"ClB#^P^C^iiA/7^fo o g* \Z , 7 y X 

£ |e] CIlT^ § & <b > 0111 6 T#£CyCH20CH(CH 3 )CH2OC0C 
F(CF 3 )0CF 2 CF2CF3 ( 4 . 9 8 g ) * R - 1 1 3 ( 1 0 0 g ) L'fc 

6 0 . 1 5MP a iT-#ELT> ^>-fe'>iliS^0 . Olg/mL 
t*SR-l 1 3 ?£ £ 2 5 *C <b 4 0 ti:it#SL^^fj 6 m 
AU *- Y ? U-zf^sO *i>&Xn*ffl#>, 0. 3 B# Pp^if # £ 3* 

orCKlDSrtE^l* 0. 1 5MPaC, R tl F*] S £ 4 0 *C tM£ 

> -t* > ft A □ £ ffl & , 0 . 3 B# H it # £ & *t o $ "b £ , III M (O 4* ft 
£ 3 H] < y) & L iz „ ^i'-tfXD&A&itiO. 1 8 4 g , R - 1 1 3 
(7)ttAlilil 8 m L -C * o o S h \Z , 7 ? * # 7, £ |S| C Sit iS "C & 
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tz o § ft & * 1 9 F - N M R X £ * L tz t Z. 6 , g IB ft £ ^ <D JR ^ (i 7 

,9 F-NMR(376.0MHz, iS&rCDCls, « « : CFC 1 3 ) 8 (ppm) : -68. 1 - -70. 4 (2 
F) , -80. 4 ~ -81 . 1 (4F) . -82. 4 (3F) , -82. 7 (3F) , -87 . 0 ( IF) , -87. 4 (2F) ,-11 
9. 5~-143.5(10F).-130.6(2F),-132.7(lF),-146.0and-146.3(lF), -187 
.9(lF)o 

[«1 8] Cy F CF 2 0CF(CF 3 )C0F^^it^ 

fl!) 1 7 T~#/cCy F CF2OCF(CF 3 )CF 2 0C0CF(CF 3 )OCF 2 CF 2 CF 3 (0. 9 g) 
N a F ( 0 . 01 g) t&\zy?7.a Kftii*. ML < %LW*ft 

v^i^*^ ;l/A7iftl 2 Ot"C5. 5 B# K . 1 4 Ott5HriSDi 
Lfco "7 ? * =J±«t-Ji 2 0 TCCSJ^pgp L » «E & & K IE L 0 <£*P 

. iS ^ -9- > "f ( 0 . 9 g) iiRLfc. GC-MSCi l), CF 3 CF( 
0CF 2 CF 2 CF 3 )C0Fi5 <t - <t SrffiE L tz „ N 

MRJ|X^ii6 6. 0%-tr^o^o 

,9 F-NMR(376. 0MHz, igJfcrCDCU. * $ : CFC1 3 ) 6 (ppm) : 25. 8 ( IF) , -67. 4 
(IF), -75. 6 (IF), -82. 4 (3F), -119. 5- -143. 5 (10F), -132. 4 (IF), -187. 9 ( 

1F) 0 

[« 1 9] CH 3 CHClC00(CH 2 ) 9 CH 3 <?>$£jifaj 

500mL<??4op-77^='^h , ;^^^T5>' (68. 4g) t 
1 — t* jj J ~— )\s (5 1. Og) L,7K<rT,l*|jmt 1 2 riil 

TCftoT, 2 - ? n n ^ n * ^ n V K ( 4 2 . 9g) $-7 5 
55- 193 it* V X m T L X: 0 v * n D > * > ( 5 0 m L ) tL,3 O^PI 

* # L o RiS i& -fr » * * (4 0 0mL) KiDxTrJifl-aiL. 53* M L 
/: 0 *l^^y^ ^ > ( 1 0 0 m L ) -effltiJL^^ii 

o W ± <7> & ft £ „ i - t* A y - ;i/ ( 8 . 4g) o^^-ji/tt o l ^ 
? *T ^ , 2 y % * & t> it tz G ftJf £ 7K ( 4 0 0 m L , 3 00mL 
) X Bfe & L s v * a n > * > ( 1 0 0 m L ) £ in £ £ & 3* r£ L £ 0 
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*r m. m * m at r * * ~? <£ * l , at a & . » u * 9 * lt j$ ( 

8 6. 6 g) *ftfc,:fi*«ffISLt,GCttS8 9. 9 % CH 3 CHC 
1COO(CH 2 ) 9 CH3 ( 6 4 . 8g) # o 

I 1 3 5 - 1 3 9 1C/ 0 . 63-0. 67kPa 
'H-NMR(300. 40MHz. itF&:CDCl 3 . :TMS) S (ppm) : 0. 88 (t . J-6. 9Hz, 

3H) a . 3~ 1. 5 (m, 14H) a . 6~ 1 . 7 (m, 2H) , 1 . 77 (d, J=6. 9Hz, 3H) ,4 . 1 ~ 4. 2 ( 
m,2HK4.39(q, J=6.9Hz, 1H) C 

[W2 0] CH3GH(0'(CH2)9CHs)C00(CH 2 )9CH3W»ijS^i 
5 0 0 mLOt^77^3i:, l - f *;-)Ml 8 0 g) t -t Y 

'jn^f (2 8%) * ft & * at # l , mje 

L^#^JDgiLT> ? *L?^o R JES ift > * y - ^ ^531 # 

L"Cv»*v»ifc*GC-C5t©t7to 1 L04on77^ni;N, N - 
v > * * ^ A 7 5 K ( 1 5 0 m L ) i: #J 1 9 -C# CH 3 CHC1COO(CH 2 ) 9 
CH 3 ( 2 7 . lg) t , rtS 2 5 1C & T _t SB ift ft T 

h 'J •> A •> 9 - F©iS^TU;. 1*1 zB. 7 0 *C iz in f& L T 3 0 ^ 

£ ft * 2 y # -fr S fflfS * 7K (2 0 0mL) t30 

ft^L/: c 7K*^'b^*^>:Btaft^^^=2 : 1 ©il^ffi (4 5 0 
m L ) -C tt ffl L . l^:Mii 1 ^ltl-f*y-A'^4LT 
, G C MS 9 0 . 0 % OCH3.CH(0(CHa)»CH3)C00(CH2)9CH 3 (70. 8 g ) 

'H-NMROOO. 40MHz, <M:CDC1 3 , :TMS) 5 (ppm) : 0. 88 ( t , J = 7. 2Hz, 

6H).1.2~1.5(m,28H),1.44(d,J=7.5Hz,3H).1.5~ 1 . 7 (m, 4H) , 3 . 3 ~ 3 . 4 ( 
m. 1HK3. 5-3.6 (m, 1H) ,3. 93 (q, J =6. 9Hz. 1H) ,4 - 0- 4. 2 (m, 2H) 0 
[W2 1] CH 3 CH(0(CH 2 ) 9 CH 3 )CH 2 0H<7)§iJ ' 
mm%WiT , 1 L^)4on77^3i:Hl'i> (3 00mL) % 
h U •> A ?K fHfc fcf * (2-^h*v^h*v) 7;V<-^A (6 5% 
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h*^>mm. 2 i 4 g ) * tt&^mw l , -a a 2 otc&ttv, $12 o 

-CM#^CH 3 CH(0(CH 2 ) 9 CH3)C00(CH 2 )9CH3 (3 0. 0 g) 4 5 H ri» tt T 
iTLfc. rtfi9 Ottl. 5 B# m m & L & > T* *fr £p L , 2 m o 

1 / L*a^2 OraL^ITL/:. 
R J£ 7ft £ %l £ 2 m o 1 / L^fl 0 0 OmLCjDx., t. -7f ;M 
(8 0 0mL) tiJHLfco *«Lfc*lfr()ni:t 
-7f ^Mfil/i-f (4 0 0mL) T* }ft ffi L > # ^ Jf £ # 0 
^m-^ 7 * v <7 A T^-Jg L . £ @* L T (6 3 

. 4 g) £#/«:o MEE • tn T K v#&£ t 1 - 7* * y - n/ Sr 9* L T , 
G C mm 9 7 % <7>CH3CH(0(CH 2 )9CH3)CH 2 0H ( 1 6 . Og) £ # 0 

'H-NMR(300.40MHz. ?#^:CDC1 3 , &m : TMS) 5 (ppm) : 0 . 88 ( t , J=6. 9Hz, 
3HK1. 09 (d, J=6. 3Hz, 3H) .1. 2- 1. 4 (m, 14H) ,1. 5- 1. 7(m, 2H).2. 1 (bs, 1H 
K3.3-3. 6(m, 5H) 0 

[■m 2 2] CH3CH(0(CH 2 )9CH 3 )CH 2 0C0CF(CF3)0CF 2 CF 2 CF3O^3t^J 
m 2 It§/:GC«I9 7 % O CH 3 CH (0 (CH 2 ) 9 CH 3 ) CH 2 0H (15. 5 g 
) £ }- >J i f - ^ 7 5 > (15. 2g) t77^3CAn, 7X T T 3f 
#L^ 0 FC0CF(CF 3 )0CF 2 CF 2 CF 3 (3 2 g) £ 1*1 i£ £ 1 OtfilTCft^i 

3 0^*ttriTL/;c ffi T 7 f& , liac L t 2 ^WJlj? L, 
tKtIc 1 0 0 mL IciDi^o 

# <b ft M £ ?£ L , T Jl £ * 1 0 0mLT'2ilttL, 

7A^n-7h^7-7>f (ggaiS&:AK-2 2 5) T^ILT CH 3 CH(0 ( 
CH 2 ) 9 CH3)CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (2 3. 2 g) Z & tz 0 GC*£jg(2 9 
6 %-e^o/; 0 

'H-NMR(300.4MHz, tSAE :CDC1 3 , * :TMS) 5 (ppm) : 0. 87 ( t , J = 6. 6Hz, 3 
H), 1.18,1. 19 (d,J = 6.3Hz.d,J=6.3Hz,3H), 1.21 -1.32 (m, 14H) , 1.47-1. 
54 (m, 2H) , 3. 36- 3. 52 (m, 2H) , 3. 62- 3. 72 (m. 1H) , 4. 22- 4. 28, 4. 33- 4. 4 
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0(m,2H)„ 

,9 F-NMR(282. 7MHz. }« CDC 1 3 . S 36 :CFC1 3 ) <5 (ppm) : -80. 0 (IF) , -81. 3 (3 
F) , -82. 1 (3F) , -86. 4 (IF) , -129. 5 (2F) , -131 . 5 (IF) 0 

[fll 2 3 ] CF 3 (CF 2 )90CF(CF3)CF20C0CF(CF3)0CF 2 CF 2 CF3^^3t^J 

5 0 0 mL(7)-7tJHi-Hl'-yt:, R-113 ( 3 1 2 g 
) £ iD x. X IfLW t . 2 5 "CiZ &<?tz 0 * - h ? Is - 7 if X tB U\z it, 2 
orti^^L^i^iPtff, N a F s< U y Y ftmm , & £ - 1 0 1C K # 

l tz & m t§ a: ?i k is e l 0 & & , - 1 o x: \z & & l tz ±p ^ * h \± 
i'o. 3 3 l / h 1 1 v%m ?kz&A,tz 0 

o r , 7 ? 3fg # X 4: fsj C ctt & T* Pfc # & & tf s <b , #J 2 2 t§/;CH 3 ( 
CH 2 ) 9 0CH(CH3)CH20C0CF(CF3)0CF 2 CF 2 CF3 (4. 8 1 g) * R - 1 -1 3 (1 
0 0 g ) \zmMLtzmm* 8 . OHHi'lttaAU. -7 ~> 

m if 7, * m c iii-ei^ § a <^ £ a* <b > *-h^u-^rtJE**o. 1 

5MP an-IELH 5 ^ ^>^'>1S#0. Olg/mLT** 
R - 1 1 3 2 5 t^ib 4 0t:i:if#SL4i f f>6mLffiAL, 

* - h * w - y o > -t? > m a p Sr ea #> > o . 3^«aj$*a»tfc. 

or»wRlESfrtE**0. 1 5 M P a K > Ri£&l*li&gE*4 OtCffit. 

4f>^AP*BB*, 0. 3B#W«#*«»tfco fij & o & ft * 

31< ») 1 L /; „ ^>^>^)fiAiiliO. 1 83 g , R-l 1 Z <D 
it A %& ill 1 8 m L T £> o o 

hi:, 7 ? s # ^ ibi c % & -e § & % & h o . 8 m m a # * 

» tt fc • o^i:, R J£ II 1*1 EE # £ * EE K t , M X if * & 1 . 5 i$ H UK 
§ & ^ o SWi^'F-NMRT^f L/:U5, # gfi ffc O JR 
$li6 9 %f4.of: 0 
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,9 F-NMR(376. 0MHz, ?#£&:CDC1 3 , &m :CFC1 3 ) 8 (ppm) : -80. 2- -81. 6 (4 
F) , -81 . 8 (2F) , -82.3(6F), -82.6 (3F), -86. 5 --88.6 (3F), -122.5 (8F),-1 
22. 8(2F) , -123. 0(2F) , -125. 8 (2F) , -126. 9 (2F) , -130. 5 (2F) , -132. 4 (IF) 
, -145. 7 and -146. 0(lF) o 

[15112 4] CF3(CF 2 ) 9 0CF(CF 3 )C0F<7)^jt^!j 

M 2 3 TM# fcCF3(CF2)90CF(CF 3 )CF 2 0C0CF(CF3)0CF2CF 2 CF3 ( 2 . 0 g ) 

£ N a F ( 0 . 0 5g) t *IC"7 =7 * =7 ictt&<*. & L < tfLW* 

ft v> <b * f ^ * -C 1 5 OtT'2 4^FIJD|L/: 0 7 7 ^ 3 ± fflS 

cm 0 *C ^ a JK p-fiiS L 7t a at S * S£ B L o ±P & . t£ #c -9- y -f ( 

1 . 9 g ) SriJRLfco. GC-MSi:± CF 3 CF (OCF2CF2CF3) COFfc «t 

if as SE<fc£ £ mm L fco M<i 6 3. 8 %-e 

vX^^Mil' (CIS) : 6 8 3 (M+H) 0 

[w 2 5] it&vo (nic-50) <d&&m 



(Ia-50) (22. 7g) t PJxf (36. 5 g ) 

£ "7 7 X =7 *«Tt«#L/:. FC0CF(CF3)OCF 2 CF 2 CF 3 (6 0 g 

) * l*j £ * 1 0tJy.Ti:§*)^^f) 1 PtFl^ltt?lTL^o 1T«7S 
, f iB»: LT 2 ^fHttSL, 7X 7K 1 0 0 m L K Jp k tz „ 

-> 7 U-g^ Lfcfc, ^i§L, ffi^^H^o »ffi3(l«"eib^* (I 
IIc-50) (23. 4g) H7. 5-88. 5t/l. 4 kPa^)§& 
t U|/;. GCigli9 9%T^o/: 0 
'H-NMR(300. 4MHz. y#$£:CDC1 3 ^ & :TMS) .5 (ppm) : 1 . 24 , 1 . 25 (d> J=6 . 




(Ia-50) 



(IIIc-50) 



» I 
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0Hz,dd,J = 1.2,6.OHz,3H), 1.36, 1 . 4 1 (s, 3H) , 3. 39- 3. 49 (m, 1H),4.03~4 
.42(m,4H)o 

. ,9 F-NMR(282. 7MHz, ig&rCDChs &m :CFC1 3 ) $ (ppm) : -80. 0 ( IF) . -81 . 
4(3F), -82. 0--82. 1 (3F) , -85. 8~ -86. 6 (IF) , -129. 5 (2F) , -131. 4 - -131 
.7(1F) 0 

2 6] it&W (IVd-50) OS £01 



,cf 3 
F 2 c-CF 

o (IVd-50) 
F 3 C CF 2 OCOCF(CF3)OCF2CF 2 CF3 

5 0 0 mL©-7^;Ht - R - 1 1 3 ( 3 1 3 g 

) & M x. X W,W L > 2 5t(:§o/: 0 t- F ^ 1/ - 7 tB □ I: 14 , 2 
0 ViZ&n L SP S , N a F ^ I- s» h H X Xf - 1 0 "CKiRi* 

L rt: i£ m ff * E ?'J & S L c & ^ - 1 0 *C « L ±P S§ afl* l± 
B^Lrtrifc**- h ? V - tz ft (D 4 > ^ISi L/: 

o m.mif 1 . 3B#lffli!fc#&A,£&. It * 2T * "C 2 0 % tc ft ff? L rt: 
7 ? * # X £ , 3E iS 7 . 8 7 L/hTlB#^P^§>2sA//io o|'|:, -7 

? * # x * ra c % m -e § a * * ^ ? & . 0a 2 5 -e*§ it &m ( iiic-50 

) (4. 96g) 4-R-l 1 3 (1 0 0 g) L i 5 . 3 

o »c , -7 •> m if * * m c it & -e # & <^ & t> , ^ > -b* > m st & 

0 . 0 1 g/mLT~&£R-l 1 3*^*2 5 *C <b 4 Otl:if#fi 
tC * - Y ? \s-7<Dttin;*)l'7'*ffl#>, JE Jj & 0 . 2 0 M P a £ £ 

o §r £ 1ST BE t; L , RloSrt iBK £4 0 "C »c *, & a* e, % ±!£<o 



PCT/JP00/0176S 



57 



tb . £ b tz * - h 9 V - 7' <7) ffi p /< ;u 7 £ 68 tf> > ffi 7) if 0 . 2 0 M P 
a C ^ o /: i : 5 f t - h ^ U - 7* 7 y * j5T * A □ /< )l> 7 £ ffl T 

, o . 6 m mm & * m n tz 0 £ <b tz , h *s <*> « n * 3 m < <oi&Ltz 0 

s<> > <D&ABMl± 0 . 3 4 7 g. R — 1 1 3 WftAISili3 3m 

l -c & o tz o s e> k . a«#^^ i. 5^ran*:#di:A,/fo a «j & * 1 9 

F-NMEfSiU:U5, g IB ft £ ft O IX * ti 8 7 % -C *> o /z . 

19 F-NMR(376. 0MHz, ?#^:CDC1 3 , :CFC1 3 ) S (ppm) : -78. 3 (IF) , -80. 

0— 80.9 (4F), -81.4 (3F), -81.5- -82. 5 (IF) ,-82.4 (3F), -82.6 (3F), -86 
. 5~ -88. 1 (3F) . -123. 7 (IF) , -130. 6 (2F), -132. 7 (IF) „ 
[M 2 7] ^k-B-fe (Ve-50) <D%L&M 



M 2 6 T t# /z ffc -g- 4b ( IVd-50) (2. lg) £NaF^5fc(0. 0 
2g) h * tz 7 ^ * n »z . it L < ^ftv^^ &b * 4 )V ;1 x 

fti 2 o rr- i o n# m l /z „ 7 5 * 3 ±«u t± 2 0 °c tz zsspgfi 

L /z«SK& L /Co <££Pf£. > y' )U ( 2 . Og) ZMifZL 

tz a GC-MStzj;»5, CFaCF (OCF2CF2CF3) COFfc J: IT tf IS it & %0 £. fk 
tiZto-C *> 2> Z t immttio NMRlR^li 7 1 . 2 % X' ib o tz 0 

19 F-NMR(282. 7MHz, ?#M:CDC1 3 . * i$ : CFC 1 3) S (ppm) : 24 . 3 and 23. 7( 
1FK-77.8--79.0UFK-80.0 and -80. 2 (3F) > -81 . 3 (3F) . -83. 3 and -8 
3. 8 (IF) . -123. 9 and -124.9(1F)„ 

[m 2 8 ] it&® (iiic-51) (Drnmrn 

/CH 2 OH j/ CH 2 OCOCF<CF3)OCF 2 CF2CF3 



it&ys ( Ia-51) (1 5 g ) ^77^3(;Aii, M % if 7 £ /< 7* 'J > 




(Ve-50) 




(Ia-51) 



(HIc-51) 
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$ -£ & ri* <b L o FC0CF(CF 3 )0CF 2 CF 2 CF3 ( 4 0 g ) ^£^2 5 
- 3 0 V \z & *, U b 3 0 ft ir> »t T M T L • »T*7&, 1ST' 3 B$ 
L, fi&fP^mTK^^ r } ) •> ■ * tK 5 0 m L * l*Ji& 1 5 V&TX'tmz. 

tz 0 

n b fi tz m. fBL * ft fBL Ti^*5 0mLT2lsia^L, tt Hfc ^ ^ 
^•>^itgiL/:t> MJE^^T-fk^-^ (III 

c-51) (11. 3 g ) £99-1 0 Ot/2. 7kPaOg^UTH 
7t o G C ®i m »i 9 9 % T * o o 

1 H-NMR(399.8MHz, v§^:CDCl 3 , * m :TMS) * (ppm) : 1 . 36, 1 . 42 (s, 6H) , 
3. 78, 4. 10 (dt, J = 5. 2,8. 8Hz, dd, J = 6. 4, 8. 8Hz, 2H) , 4. 31 ~4. 51 (m, 3H) Q 

19 F-NMR(376.2MHz> M:CDC1 3 > :CFC1 3 ) 5 (ppm) :-80. 3(1F) , -81. 

8(3F) , -82. 6 (3F) , -87. 0(1F) , -130. 2 (2F) . -132. 2 (IF) 0 
[M2 9] it&to (IVd-51) (DMi&W 
x:f 2 ococf(cf 3 )ocf2CF2CF3 

F 2 C-CF 

d b < IVd " 51) 
F 3 C CF 3 

5 0 OmLW-yt^St - 1-^-71:, R - 1 1 3 ( 3 1 2 g 
) £ in i. T it W L . 2 5ti:§o/;„ ^-h^l'-ytf^aiPKJi. 2 
0"CU««fL^:?&SJS, NaF^U^ b 5fc * Jl > £ «fc V 1 - 1 0tC«^ 
L tz ft m S £ E yij fl£ fi L „ ft £ . - 1 0 *C « & t tz ft ip Sf b 

h * u-yt:It/:*i)©i^5^7 ^ > * IS fi L tz 
o M 3R # X £ 1 . 0B#lffli!fc#3&A>rtf&, If A'XT"2 0%CftL/: 

v m ft * * m t m. m -c § & * * & b , #y 2 8ti/:f^i ( iiic-51 

) (5. 0 1 g ) £ R -. 1 1 3 (10 0g)£»»Lfc*i£*5. 6 

m m frWx&xLtzo 

o g \Z , 7 -y H # * £ |q C bSl il T* Pfc § & * rt ? b s ^ > -if y is. JK # ? 
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0. 0 1 g/mLT-&&R-l 1 3®WL* 2 5 Vfr b 4 0tCK*#fi 
LH ! e9mLaAL, * - K 7 ^ - 7 <D ^ > * > S= A □ £ H ft . $ 
ib ic * - h 7 U - 7 <T> IH, □ 'fr 7 £ ffl to > J± 7J 0 . 2 0 M P a K 
o £ t Z h "C * - h ^ — "7* <£> "7 S f X A P ^'^ 7' H! ft T , 0 . 

9 mmmnzmii tz 0 

s<y > mm* 6 mLiAu * - h 7 \s - 7 <n > &xn * & 

to . $ <b tc * - b 9 \s-7<D\tin^)\'7*ffl£>, I±t)& 0 . 2 OMP 
a I; 5; o /; t Z 7? & — \ Z V - 7 <D 7 y % if 7. AD * fi> 7 £ ffitb X 

, o . 8 m m a w £ m. »t <> £ «b k , ^i<oift^3i< »? ii l ^ 0 

^ > -b* > O & A m m. li 0 . 3 4 0 g > R - 1 1 3<7)ttAif Ii3 3 
m L "C o fz o $ <b lw , £ X # * * 1 • 5 B$ ffl&l •§ & A/ rtf o i 85 * 1 
9 F - N M R L/:t:5, 11 IB ft & W <V JR m {±7 8. 2 % "C & o 

19 F-NMR(376.0MHz. »flt:CDCl 3 , &m : CFC 1 3 ) * (ppm) : -77. 9 (IF) , -79. 
6- -80. 8 (IF) , -81 . 1 (3F) ,-81.2 (3F) , -81. 8~ -82. 6 (7F) , -85. 9- -88. 0 ( 
3F),-122.6(1F). -130.4(2F),-132.4 and -132.5(1F) 0 
[M3 0] ft-g-% (Ve-51) (Dm&ffl 

F 2/ C-CF 

°x° 

F 3 C CF 3 



(Ve-51) 



m 2 9 -e&tzit&yo (IVd-51) (1. 8 g ) £ N a F (0. 0 

* T 1 2 Ott 1 2 mffllmWkLtZo 77^=J±SStc»4 2 0 "C »c ft ffi p 15 
LfcitiftSfcKBLfco tfiPfc, > 7°^ ( 1 . 6 g ) *@JR L 

Tto GC-MSia ^, CF 3 CF(0CF 2 CF2CF3)C0Fi5 «t tfUlie ft 
J^tfC ASit* file L o iffilt^ft^N MR h ;P WXlK'li ( 
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J.Chin.Chem.Soc. , 40, 563 ( 1 993 ) ) t - %. L . 1*1 8B U & & K X 0 mUit& 
m<D$im*i££>tz t Z. h , 7 3. 1 % -c *> o o 

[W3 1] PhCH 2 0CH2CH 2 CH20C0CF(CF3)0CF2CF 2 CF36O^^^J 

GCi&Jt9 6%<0 PhCH 2 0CH 2 CH2CH 2 0H (15g) *75^3CAJi, S 
^ £ y; > ^ $ -£ & tf ? £> HLW L „ FC0CF(CF 3 )0CF 2 CF 2 CF 3 ( 3 1 

5 g ) ^rt£^2 5-3 OtCf ^^^^3 0^^lttiTL/: o i 
T#*-T . IS -C 3 P3f ffl U n L , ISfDHiTlctt h U >) A*5 OmL 
4- 1*3 S. 1 5 & T -C iP x tz o 

ftfcfLfcffliftSr^ifcL, TIS:*5 0mL-C2 1itil;, fit B. ^ 7 

t u \- >m' 4 (mmmm : a k - 2 2 5) t»iu PhCH 2 ocH 2 c 

H 2 CH 2 0C0CF(CF3)0CF 2 CF 2 CF3 (14. 2 g) & » „ GC*6Sli9 8%t' 

1 H-NMR(300.4MHz> iSfiEiCDCU, 36 i» :TMS) 5 (ppm) : 1 . 98- 2. 06 (m, 2H) 
,3.54(t. J=6.0Hz,2H),4.45~4.58(m, 2H) , 4 . 49 (s , 2H) , 7 . 25- 7 . 34 (m, 5H 

)o 

,9 F-NMR(282. 7MHz, y«:CDC1 3 , : CFC1 3 ) 3 (ppm) : -79. 9 ( IF) , -81 . 3 ( 

3F),-82.2(3F), -86. 5 (IF) ,-129. 5 (2F) .-131. 5 (IF) <, 

[fl3 2] Cy F CF 2 OCF 2 CF 2 CF 2 0C0CF(CF 3 )0CF2CF2CF3^^dt^J 
5 0 0 mLO-7^iHI^-F^-^l- R - 1 1 3 ( 3 1 3 g 
) £ in x. T L , 2 5t»:filofco t - l/-7*^tBPCIi, 2 
0ti:^3f L/;^iPS, NaF^t-yhftiSB, * J: UP - 1 0 TC K # # 
Ltzftm&ZMn^WULJZo - 1 0 LtzlSM&fr b li 
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if * * m C ifi & -C qfc £ & * & & h . 01 3 1 TM# CyCH20CH2CH 2 CH 2 0C0CF( 
CF 3 ) OCF2CF2CF3 (4. 8 2 g ) Sr R - 1 1 3 (lOOg) £ * «¥ L rt: * 

ore, 7-y*^x^i5]i:»iLig-ei^^^<^^^^. * - h ? u - y 

F«3 m * £ 0 . 1 5 M P a * -C H I± L * ** <b . ^ > -t* > ?t Jg t5 ? 0 . 0 1 
g/mL-?&£R-l 1 3 v§ & £ 2 5t^?)4 0 ti: i f^fi L i 
6mLjtAl, * - V ? ]s - 7 <D s<> > XU * ffl ft , 0 . 3 fl# H 

at#*^»t^o o r * o . 1 5 m p a ^i&srtia 

^^-y^^^-fe'^&AP*^*^ 0. 3 B# W W * %i »* tz o £ <b K 
, |WJ « <£> £ 3 HI < OiELfc, 

^ > -fcf > <Dffi AH*: 1* 0. 1 86 g, R-l 1 3 (O^A^lli 1 8 

m L t i o /; o $ "b -7 ? X # * * R C % it -t? Ufc # * & rt ? <b 0 . 

8 u#raa£#£«»tfco ore, ^j&srtm* fcurjEK l, 

1. 5 B# H % & A, iz o @«]|^ 9 F-NMRf5Ef L/:U^ £ 

19 F-NMR(376.0MHz, ^«:CDC1 3 . i$ :CFC1 3 ) 5 (ppm) :-79. 9~ -84. 3 (1 
lF),-87.0~-87.8(3F),-119.5~--143.5(10F),-129.8(2F),-130.5(2F), 

-132. 5(1F), -187.9(lF)o 

[M3 3] Cy F CF 2 0CF 2 CF2C0F<7)M^^!l 
3 2 tr#^Cy F CF 2 0CF2CF2CF20C0CF(CF3)0CF2CF2CF3 ( 0 . 5 g ) £ N 
a (0. Olg) i^»:77^3i:ftii*> » L < £ fi 1 

& ri ? <b * >f Jl/ j< X 4> T- 1 4 0 1 0 B# F«§ 2JD & L iz «, 7 7 ^ 3±g|5i:ii 
2 0 TCUi&JKWa L f:HS * 8£g L Tto i&l*^ > -7°)V ( 0 . 

4 g ) * EI JR L *: o GC-MSCi I), CF 3 CF (OCF2CF2CF3) C0F (MS ( 
CIS) : 4 9 5 ( M + H ) ) U <fc {R E It £ ^ 3= £ J& ^ "C * S C 
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[09 3 4 ] CH3CH(OCH2Ph)CH 2 OCOCF(CF3)OCF 2 CF2CF 3 O^^0!l 
G 9 6 % <7)CH 3 CH(0CH 2 Ph)CH 2 0H ( 1 3 . lg) i 7 7 * n \z A 

ft > li^fX^/^'J /'/^ii^S^Lfco FC0CF(CF 3 )0CF 2 CF 2 CF 3 

(39. 5 g ) £ ft S £ 2 5 ~ 3 0 *C \z & *> & <b 1 1$ M »t T $S T L 
/Co »T**7&. Ifit'3 t , ^fD^^TK^^ h 'J * A * 5 

ft b titzmWL* frfal- ^ T Ji £ * 5 0mLt2il*#L, i^"?^' 
* v S A T* f£ m L fc & , 5ii ffi & £ # tz 0 

fiSiv 9 (Ilii : AK-2 2 

5) -CffltSi L TCH 3 CH(0CH2Ph)CH20C0CF(CF3)0CF 2 CF 2 CF3 (1 1 g) *'&fz 
o GCI6Sli9 8%-e^o/Co 

'H-NMR(300.4MHz> i#j£:CDCl 3 . :TMS) 5 (ppm) : 1 . 23 (d, J = 6. 6Hz, 3 

H) , 3. 76~- 3. 87 (m, 1H) . 4 . 26 - 4 . 60 (m. 2H) , 4 . 54 , 4 . 56 (s , 2H) , 7 . 26 - 7 . 36 
(m, 5H)o 

19 F-NMR(282.7MHz, vt££:CDCl 3 > :CFC1 3 ) * (ppm) : -80. 0 (IF) . -81. 

3(3F) .-82. K3F),-86.4(lF),-129.5(2F),-131.5(lF)o 

[«3 5] Cy F CF 2 0CF(CF 3 )CF 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 OM^^ 

5 0 0 mL^^"/^M*-^>-^l : > R - 1 1 3 ( 3 1 2 g 
) * DnxLTm^ L > 2 5 , CK:«ofco*-r$'^-'/a , *ltiPfcl±, 2 
0 "C K ««p L fc SP H , NaF^V^ 33 J: - 1 0 °CK&W 

« # * £ . a 8 . 3 2 L / h T 1 B# ffl qfc § ii ^ £ o 

7 v m if * * ra £ sit as t ^ £ a * * & > w 3 4 -e » fc ch 3 c 

H(0CH 2 Ph)CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (4. 9 7 g) ^R - 1 1 3 (10 
0 g ) CiML/^I^ 8 . 0 B# n ^ ^ T tt A L o 
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ore 7 v m # * * \% c $ & & % & b , * - h ? u - f 

l*J EE £l £ 0 . 1 5 M P a I T*# L ^ ^ s f> , ^> ^ > Ig^" 0 . 0 1 
g/mL-C&&R-l 1 3 ?S ifc £ 2 5t)^M 0 tl: I T*#fi 
6 m LftA U t - h^-7^^^'^AP^i6, 0. 3 B# W 
a # * tt *t • orcRlcJSrtEAH. 1 5MP aU,.K£.Srti& 
E £ 4 0 *C *> & £ ? <b , lEO^>Hf>#*t3mLttAL, * - h 

9 ]s-7-<D^>i?yi3EXnZM&, o. 3 i$m&& * «»t tc 0 £ ?» tc 

s< > -\z > <D fe. X %& Sk It 0 . 1 8 2 g , R - 1 1 3 <D m A * Ji 1 8 
mLt^o/:„ 7 y £ # * * fa C ffi. M X & § & * 0 . 

8>#Wa#**lE»tfco o r IC, RE>^l*lEE^^#JEE(CLs S * # X * 
1. 5B#|igi»fc#&A,fc*o Sfi<)l5i 18 F-NMRt^iL/:U^, & 

. [#113 6] CH3CH(0CH2CH 2 CH=CH 2 )C00CH2CH2CH=CH 2 cOiSit^!l 
CHsCHClCOOH ( 5 0 g ) CH 2 =CHCH 2 CH 2 0H (7 5mL) 5r 7 7 ^ ^ i; A 

1 omL^iT Lia-c 1 0 L o RJE& ift * 

Kth l J7A* 2 5 0 mL(:a^/io * 1 5 0 m L t t - 7* ^ )V J 

)u jl - -T ;i> 1 5 0 ra l 5:iDx.^t t--/^ L ;i'P<^-;i'^-7-Ji'Ji& 

*T$S* t L T#*r 0 ^ttl &7fc 1 5 0mLT*^^L> ^^"7 y * v •> 

AfftiLfcjl, ^i^L, fflfcfcfffco fflfl[*ailfi LTCH3CHCICOOCH2C 

H 2 CH=CH 2 £#7^ 0 

CH 2 =CHCH 2 CH 2 0H (16. 6 g ) y* > f ^ * ^ A 7 5 K ( 1 2 0 m L 
) ii:77^3(;Ait, 1*1 S 8 - 9 *C U « tz ft 2> X -9 K & *P L 0 tK 
fiHfc^ MJn (10g) H0 35-^ it T?£ JD L , 1ST- 3 0 7^}f # 
L/:t, HtfiSSPLfco o §T KCH 3 CHC1C00CH 2 CH 2 CH=CH 2 (5 0 g) £ v 
^f***A7< F30mLi:iSi»L 1 - 5 ft m It X ffi T L o 
»TI, 1*1 S £ 8 0 - 8 5 "C IC & t, £ h 3 ffl ft] aft L 0 MS (25 
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■C) CI 2mo 1 / LOtt» 2 0 0 mL *ftliJt. ^*t>/S* 
x f - * = 2 / 1 (O ® m 4 0 0 mLT'4 §itti Lt|tti^t#/:„ W £ 
Jf £ aft US > 7K5OOmLT'2 0^^L, «7/?yntgj|L 
tz&, ^i§L> BiliL, CH3CH(0CH 2 CH 2 CH=CH2)C00CH 2 CH2CH=CH2 (3 6 
g) GCttlli83%-e*ofc, 

'H-NMR (399.8MHz, $g&:CDCl 3 , :TMS) * (ppm) : 1. 39 (d. J = 7. 0Hz, 3 

H). 2. 33-2. 45 (m, 4H) , 3. 41 (dt, J=7. 0, 9. 1Hz, 1H) , 3. 63 (dt, J =7. 0, 9. 1Hz, 
1H) , 3. 96 (q, J =7. 0Hz, 1H) , 4. 15-4 . 27 (m. 2H) , 5. 02-5. 14 (m, 4H) , 5. 73-5. 8 
8(m,2H) 0 

[#|3 7] CH3CH(0CH 2 CH2CH=CH 2 )CH 2 0H<7)Mat^!l 

T/U=f>*H*CT\ *f ffc'J f >7 A7;M --7 A (6. 9 g ) t U 
7fcv^f-;ux-x^2 4 OmL^77^3|:Ati, zk m T ~C W. W L tz 
0 i £ izm 3 6t?ftfcGCttK8 3 % <D CH 3 CH (0CH 2 CH 2 CH=CH 2 ) C00CH 2 CH 2 
CH=CH 2 ( 3 6 g ) ^4 5^*lttiTL/:t, ^ S. (25t) T 3 . 5 

K «*f L o 7jt?& T- ^ ±p L * h 1 0 0 m L * T L . $ <b ic 
7k 1 0 OmL^iDitlS (2 5 t) Lfcft, * afi L „ i'lf-A'i 
-f J14 5 OmL"eft»L, *fflL£#iKLrt:o 7k ® £ £ lc ^ f- ^ 
x-r* 2 0 0 mLt2 liffi %k*b tz v x >U x - -r ;u € * W ' & 

^hLT#/c 0 # & s £ «e a* ^ * ~> * -e & l & , *a 

£ /w „ *E £ 3 5 gltliL/;^, « ffi H S "C 2 8-4 9t/9 
. 3 3 k P a <D*g 53* ( 6 . 6g)'*J*0Bfc£,»3**'b CH 3 CH (0CH 2 CH 2 C 
H=CH 2 ) CH 2 0H (19. 2 g ) £ # 0 G C JK li 9 8 % T * o 0 

'H-NMR(399. 8MHz, v#^:CDCl 3 , 1*1 :TMS) * (ppm) : 1 . 12 (d, J = 6. 2Hz, 3 
H).2.35(tq. J-l. 3.6. 7Hz, 2H) , 3. 42-3. 48 (m, 2H), 3. 51-3. 59 (m, 2H),3.64 
-3. 69 (m. 1H) . 5. 04-5. 15 (m, 2H) , 5. 79-5. 89 (m, 1H) 0 

[M 3 8 ]CH 3 CH(0CH2CH2CHClCH2Cl)CH 2 0H<D^3t^J 

m 3 7T»fcGC«t9 8 % OCH 3 CH(0CH 2 CH 2 CH = CH 2 )CH 2 0H ( 1 9 
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. 2 g ) ^77^3|;Aii, M m if * * '< 7 'J > if 3 « # 

L/:„ tllt*^vn ( 2 . 2 g ) , tR ( 3 . 6 g ) iD x /: t , 
1 0 tC^iPL^o & * # * £ & 4 g/hO«*&a«ST2IQFfflIi!5c§ 
^ tz f£ , GC7l^|[Wi*«;{liU y jc. f - ;i/ j. - -f- (200 

m L) t tK (200mL) £ JP x. fc „ fri£L, W « « £ if v ^ * 

[013 9] CH3CH(0CH 2 CH 2 CHClCH2Cl)CH20C0CF(CF 3 )0CF 2 CF 2 CF3O jg 

m 3 8tf /cCH 3 CH(0CH 2 CH 2 CHClCH 2 Cl)CH 2 0H<D*t & £"77*3 
A tt % S m if * * -7 'J >^L***^a*^Ljto FCOCF (CFa) OCF2C 
F 2 CF 3 (5 0 g) £l*lz&£2 5-3 0 *C U f> 1 Nf M tt t j« 

T L o ITI^TI^ ^ S -e 3 B# Hit 3$ L . f& ^0 R & * m ± h U -7 
A* 8 0m 1 £ 1*3 j& 1 5 "C^TTJlOA^o 

7k 5 0 m 1 t ^ n o * JK 1 00ml i £ JO x. > ^IL, 7 n n 

UHto ^Ctli**l 0 0m 1 -C 2 0 

ffi. £ Wk *fs & s ->'j*r;u*7^^n-7h^77'r (IPiift : 
-9- y : g£ & a. + )i> = 4 0 : 1 ) t»ILf:l, SIy'J*yjl/*7 
A^n-7h^7-7-f (fifflltt: AK- 2 2 5 ) t«SLt37 g 
^CH 3 CH(0CH 2 CH 2 CHClCH 2 Cl)CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 $r t o G CM 
Sli 8 8 %T*o/:, 

'H-NMR(399. 8MHz, iSflfclCDCb. :TMS) S (ppm) : 1. 21 (dd, J = l. 3, 6. 

3Hz, 3H) , 1. 81-1. 93 (m, 1H) , 2. 19-2. 26 (m, 1H) , 3. 59-3. 65 (m. 1H) , 3. 68-3. 
80(m,4H),4.20-4.46(m,3H)o 

,9 F-NMR(376. 2MHz. ig&iCDCh, & i» : CFC 1 3) 5 (ppm) : -80. 3 ( IF) , -81 . 
6(3F) , -82. 4 (3F), -86. 7 (IF) , -130. 0(2F) . -132.0 (IF) 0 
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[to 4 0] CF 2 ClCFClCF 2 CF 2 0CF(CF3)CF20C0CF(CF3)0CF2CF2CF3<7)^3t M 
5 0 0 mLO-^A'!lt-^n-yi:, R - 1 1 3 ( 3 1 3 g 

) * in it r «# L , 2 5ti:fto^. * - > * u- - :/ # * tb □ k ii , 2 

0*C»;:«*FLfc*frSPS, NaF^l-/ * J: V- 1 0 *C tc «ft 

L tz ft M & * £ ?<J K S L o * & > -1 01Ci:«#U:^SPSi^li 

o s x # * £ i . 3 n m # a ^ *f & . a*tf^t2 o%i:#«Lfc 

7 7 * * 4: , ^ 5 . 7 7 L/hT^lB^^D^^iiZsA/fio ^ i* £ , ? 
y * #~ * 4- |bJ D it 3 T- qfc § a & 4 <b , #1 3 9 T- # CH 2 C 1 CHC 1 CH 2 CH 2 0 
CH(CH 3 )CH 2 0C0CF(CF,)0CF 2 CF 2 CF 3 (4. 6 3 g)£R-113(100 

oyu, -7 y * jtr * m d it 31 -e £ & & £ a* <b . ^< > -tf > jft a* 

0. 0 1 g/mL-C^^R - 1 1 3 ?t & 2 5 "Cri* h 4 0 ti:Jt#S 

^ j- jj. _ h u - zr (D & n ^ 7 * ffl & ~h a ? o . 2 omp a & 

®%tn * m »* it o o. r k be* * nr e k l , kissa 4 o x: u« % 

■fe* > & A □ * ^ * , 2b\z*-Y?l'-'7<Dmn;*)l'-7*mtb, JE * 
>6 ? 0. 2 OMP aC*c/:i:i^ > Ct-h^U-7'<?)7 7ff^XP 
/< >u r * in *> T > 1 R# M*# * « »t o 

£ <b K > ^I<?)if^ 7@< >)lL/:o ^ > -t* > O & A & fi »i 0 . 
2 8 8 g , R-l 1 30ftAEili2 9mLf*o/;„ £ <b , g * 

^ , 8 IE it £ ft O © ^ 14 6 3 % -C * o o 

19 F-NMR(376.0MHz, ?#i*:CDCl 3 , £ $ : CFC b) 5 (ppm) : -64 . 7 (2F) , -76 . 
5- -80.0 (IF) , -80. 0- -81.0UF) , -82. 2(3F) , -82. 5(3F) , -82. 0 — 82. 9 ( 
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lF),-86.4- 88. 1 (3F),-117.0~-119.7(2F),-130.4(2F),-131.9(1F),-1 

32. 3(1F) , -145. 9(1F) 0 

[M4 13 CH 2 =CHCH20CH2CH2CH 2 0C0CF(CF3)0CF 2 CF 2 CF3<7)^ii^ 
G C *£Jg 9 9 % <7)CH 2 =CHCH 2 0CH 2 CH 2 CH 2 0H (13. 9 g ) i: PJif * 
7 $ > ( 2 5 . 4 g ) £ 7 7 * n K A tt , 7kf§T T 1f# L tz 0 FCO 
CF ( C F 3 ) OCF2CF2CF3 (41. 7 g ) 1 OtJ^T 

i:i$^H^2B|F a l^itt|TL/;o AS T **- 7 & , 1«f H 

I#^ti7^*am^^-^L, TS4:*5 OmLT ; 2 iiS^U, Be ^ ^ 
* v 7 A L £^ ^i§L, ffl&£*#/.: 0 A S.M % T'CH 2 =CHCH 2 0CH 

2 CH 2 CH 2 0C0CF(CF 3 )0CF 2 CF 2 CF 3 (30. 3 g ) 4:8 9-9 Ot/1. 2k 
P a^S^t LtH/:o G Cittgli 9 9 % ^ f: c 

'H-NMR(300.4MHz, *§S:CDC1 3 > :TMS) d (ppm) : 1 . 95- 2. 03 (m. 2H) 

,3.48(t. J=6.0Hz,2H),3.94(dt, J=l. 5, 6. 0Hz, 2H) , 4. 42- 4. 55 (m, 2H) , 5. 
16(d, J-10.5Hz. lH),5.24(d. J-17. 1Hz, 1H) , 5. 80- 5. 93 (m. 1H) C 

,9 F-NMR(282. 7MHz, igjiiCDCU, : CFC1 3) 8 (ppm) : -79. 9 ( IF) . -81 . 

3(3F) . -82. 2(3F) , -86. 6 (IF) , -129. 5 (2F) . -131. 5 (IF) 0 

[m 4 2] CF 3 CF 2 CF 2 0CF2CF2CF 2 0C0CF(CF 3 )0CF 2 CF2CF3<7?M3t^J 
5 0 0 mL«)-^A'»t-HV-7i:, R - 1 1 3 (3 1 2 g 

0 L fc*fr4PS . N a F^b7 & £ If - 1 0 V &n 

^^t/c^^^- - h * l/-7CMt/:*'0«ftjSl7'f > £ IS: nt L ^ 
o m m if * i 1 • 0l$Wi!fc£&A>£&, a*^^-C2'0%i:#«Lfc 
.7 7 SI # * * , % £ 6 . 4 7 L / h -C 1 fl# -H & £ & A, /i o 

7 7 * * ' * * £ St T & £ * £ # *b . 08 4 1 T*H/: CH 2 = 
CHCH 2 0CH 2 CH 2 CH 2 0COCF(CF3)OCF 2 CF 2 CF3 (4. 99g) £ R - 1 1 3 (1 
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0 o g ) iz m m l fz m » £ 8 . o «f ^ it t a a l fc 0 

o r n , 7 ? x # ' * * m c it & -e § & * * >b , ^ > -tf > m m a* 

0. 0 1 g/mLti4R - 1 13S«i2 5 t: <b 4 0 ti:ft#fi 
h iz Or - h * U - 7*<?) ill □ > 7 & ffl *6 % J± 2j tf 0 . 2 0 MP a IC £ 
6 RFB|jSfl2*fi»tfco -o r UJE;tj £-&EEIc L, RJC&SSrtSJS* 4 0 "Cic 

J± 73 rt ? 0 . 2 OMP aiZte^fztZZTJr - Y ? V - 7 <D ~7 v m if * 

* 1 U < 0 pS L tz o 

^^•ifX^^A^StiO. 2 1 9 g , R-l 1 3«SA«ili2 1 

m l -c & o tz o $ e» k , mmjf**i. 5mm^^ik^tz 0 a ^ w * 1 

9 F-NMRt^iL/;U6, |R IB -ft ^ %r tf> JR ^ 12 8 5 . 8 % "C * o 

19 F-NMR(376. 0MHz. »«E:CDC1 3 , :CFC1 3 ) 8 (ppm) : -79. 9 (IF) . -82. 

1 (6F) , -82. 3 (3F) , -83. 9 (2F) , -84. 7(2F) . -86. 9 (IF) , -87. 4 (2F) , -129. 6 ( 
2F) . -130. 2 (2F) . -130. 5 (2F) , -132. 2 (IF) <, 

[00 4 3 ] CF 3 CF 2 CF 2 0CF2CF2C0FO!ii3l£U 
m 4 2 T'# ^CF3CF2CF20CF 2 CF2CF 2 0C0CF(CF3)0CF2CF2CF3 ( 0 . 8 g ) £ 
N a F M (0. Olg) i: # K 7 5 * a & * . » L < £ *t 

>6 ? h * 4 A> j< X T 1 2 Otfl 0 B# H AD & L 7t o 77X3iSC 
li 2 0 TCtcajRWffi LfcSifcgtSt Lfc„ wl 1* ^ > 7° ;u (0 

. 7g) fcEUXL/Jo GC-MSK<fci9, CF 3 CF (0CF 2 CF 2 CF 3 ) C0Fi3 J: If 
m IB <fc £ * s ± £ * m T- & * - i £ «fe S L o JR ^ li 5 7 . 0 % "C $> 
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19 F-NMR(376.0MHz, ^^:CDC1 3 > :CFCl 3 ) S (ppm) :24. 4 (IF) , -81. 9 

(3F) , -84. 7 (2F) , -85. 9(2F) ,-121.7 (2F) . -130. 4 (2F) 0 

[09 4 4 ] CF3(CF 3 CF2CF2O)CFC00CH2CH(0CH2CH 2 CH3)CH3^ X t/CF 3 (CF3CF 

2CF2O) CFCOOCH (CH 3 ) CH2 (OCH2CH2CH3) mi&m 

v A n - h 3 > f > V t ffiT M * & % L tz 5 0 OmLBopRlD 
, y d tf 1/ > t + y K t 1 - 7° n y - <b :£K (J. Chem. Soc. P 
erkin Trans. 2, 1 99 (1993) ) IB *c <D ^ i£ "C j£ L>iffla L t H , 2 
- y n # * v - l - •? d J - )V „ i-yD**+y-2- :/ n /•? y - 
^/fiilTl - 6 2 : 3 4 : 4 ( >V it ) (DU'kty) (7 

7 . 7 g ) i: h 'Jxf )l/7 5 > ( 1 2 7 m L ) £ JD x. T 4K L fc'o FCO 
CF(CF3)0CF 2 CF 2 CF3 ( 1 5 1 . 4g) * rtili - 1 0 taTCft* 4# t 
1 . 5^H*lfC»TLfc. iT^Tt, SfiCUl^PISffL, 
tR* 4 0 0 mLi:lDx/:o AK- 2 2 5 ( 4 0 0 m L ) *1&7lXWl*) 
«Hf, *tSi4-e*»L^o ^^^^7K4 0 OniLTgtlL, 
^-^--CiftJiL^o^S (19 3. lg) £ v V * r * * n -7 h 
77-f-t«IL/:^tI§LT> CF 3 (CF3CF2CF2O) CFCOOCH2CH (OCH2CH2C 
H 3 )CH 3 i: CF 3 (CF3CF2CF2O) CFCOOCH (CH3)CH 2 (OCH2CH2CH 3 )<0 6 6. 113 3 
. 9 ( * >Ht ) Wl^l (90. 8 g ) £ # £ o 

■ [014 5] CF 3 (CF 3 CF2CF 2 0)CFCOOCF2CF(OCF2CF 2 CF 3 )CF 3 i3 «fc t/CF 3 (CF 3 CF 
2CF2O) CFC00CF (CFs) CF 2 (0CF 2 CF 2 CF 3 ) m&M 

. 3 0 0 0mL(D-y<r)l'm*-h?U-7K. R - 1 1 3 (187 
3 g ) ^JDitl^L, 2 5X:izj%<?t: 0 * - b ? U - 7tf zmnKli. 
, 2 0 V\Zi%n Ltz&m%*, N a F^U7 *3 J: - 1 0 "C K 

L/: 0 mm** * * 1 • 5«FlWl!fc&di^*f»._ 2 0 % \z % «R 
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"C # CF 3 (CF3CF2CF2O) CFCOOCH2CH (OCH2CH2CH3) CH 3 i3 X l/CF 3 (CF3CF2CF2O) C 
FC00CH(CH3)CH2(0CH 2 CH2CH3)<7)fS-^^ (39. 95g) «r R - 1 1 3 ( 

798. 8 g ) k m m t tz m wl z 4 2 . 5 b# m »t -t a a l £ c 
ofc, -7 v m # * * m £ %l & & £ & <^ & & h , ^ > -t* > ?^ ^ 

0. 0 1 g/mL-C**R - 1 1 3 Y§ $ £ 2 5t*f>4 0 tCitl-S 
L & <b 1 8mLttAU * - r * U - r-<7> ^« > * V ii A □ * JB * , 
$f>H*-h^l^-yoaiP^>w^*EB*^ EE * 3ft» 0 . 2 OMP a i: 
& o tz t d % "C * - V 7 \s - ~7 <0 7 v % if * X P * 7* & ffl ft X , 1 
B# F^ # £ l^t £ <> o ^ EE 73 L > £ J& & 1*3 iB J£ * 4 0 tc§ 

>t*>aAP*»*, * *=> K * - b * ^ - 7* <0 & □ ^ 7* * H * , EE 

7J^0. 2 0 M P a t: ^ o /: U ^ 1 1 - f ^ P - / « 7 7 f A 

PA'^7^pa6T, 1 B# F^ m W £ *c »t o $ <b £ % |q«w»f^*l'EI 

< •) iS L ^ o ^ > -t* > <*> & A m. * <± 0 . 3 0 9 g , R - 1 1 3 O & A 

Elli 3 0 mLt*o7t 0 SfcC a**T**2. 0 B# H (ft # A, /i 

*lfH9 3 % £ 4 9 1 % X' & tz 0 

[08 4 6 3 CF 3 CF(0CFjCF2CF3)C0F<O$!i3t^fl 
W 2 T#^CF3CF(0CF2CF2CF3)COOCF2(OCF 2 CF 2 CF 3 )CF 3 ( 6 . 6 g ) £ N 
aF^*(0. 1 3 g ) t±C7 7XD|:ft^^, iL< tS^ff^ 
* <b * -f ^ 7s 4 1 1 2 0.tt4. 5 P# M , 1 4 0 *C T* 2 B# B in Sfe L 
tz o 7 5 7s 3 Jt 3& K 7 0 *C U fi« W ffi L » 8ES * a L T i£# 7 * 

(5. Og) *EIJRL/co G C -M S J: •) , CFsCFtOCFaCFaCFsJCOFjft* 
±4)Sft-C*4i ^.HSLfco N M R JR ¥ 14 7 2 . 6 % T" & o tz 0 
[W 4 7] CF3(CF3CF2CF20)CFC00CF2CF(0CF2CF 2 CF3)CF3CCMit^lJ 
3 0 0 0 niL«-^;JHi-^l'-7t:, R — 1 1 3 (189 



♦ 
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0 g ) * JD x. r « W L , 2 5ti:f ^ - f ^ 1/ - y ffin i: li 

, 2 Ot(:«#L/:itSlSf, NaF^l/'; ^11, & X V -' 1 0 Viz 
L W.miz&m Ltz Q - l 0 TCi:«i LfcifrSIS* 

i± ^ g L tz & * - Y 9 U - 7 izMt tz #> <D Wi & & & ? 4 > *WW. 
L tz 0 mmif** 1 • 5 mm»kZ &Astztit. 2 0 % 

L/:7 % & 8 . 9 1 L / h "C 3 B# Ph] ift ^jiA//i 0 

"7 y it # 7, £ m c ffi. M "C qfc § & * 4 h „ y n \d V > * * 
y KM -7"o^V- ;W f> Ifcffifc (J. Chem. Soc. Perkin Trans. 2, 199(19 
93) ) IS ft O # ffi -C ^ A L . fit 3 L T # tz 2 - ^ n sK * > - 1 - n 7 W 
CF 3 (CF 3 CF 2 CF 2 0)CFC0Fi d» "b £-j£ L CF 3 (CF3CF2CF2O) CFC00CH 2 C 
H(0CH 2 CH 2 CH 3 )CH 3 ( 60. 0 1 g' ) • 3* R — 1 1 3 (601 g ) Ic^^L/c 
*§ fl£ * 6 3 . 7 B# ^ *t T A L tz o 

v ? * ^ * 1*1 £ «l & t? pfc § & * * rt s h , ^ > -tf > Wt S. & 

0. 0 1 g/mLtJbSR - 1 1 3 v# $ £ 2 5 *C £ 4 Oti:Jf#£ 
L & 30 s <b 1 8 m L a A L > * - h * Iz-^O^^^ilXPifflft, 
£ e> K * h * - 7 tf> m * B3 *£> . I±^^ ? 0. 2 0 M P a i: 

io^fco^Tt - h ? l/-y07 y t^T^AP^^^i BB*t, 1 

*> * 70* «b ^ ± IB <D * > -tr > m WL £ 6 m L ft A L ^ * - h 7 V - 7* <0 ^ 
>-fe->&AP£lf§i6> S<bK*-h*l'--:/<affiP^A' JE 
# *> ? 0 . 2 0MP z ^ tz t Z. $ - Y 9 V - ~7 <F> 7 J %1S 7. \ 

^>-fe*>^)ttXf.lli 0 . 3 0 9 g , R - 1 1 3<5ftX8fili3 0 
mLT'ibo/Co $f,i:, g If #* 7. * 2 . 0 B# M *k § ^ /i 0 JR (S ft , 
^ ® ffi $g L T ffi IS <b £ & ( 8 6 g ) * ft „ 
[#!)4 8] CF 3 CF(OCF 2 CF 2 CF 3 )COF(7?M^0IJ 
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M 4 7 ~C t# CF3CF (OCF2CF2CF3) COOCF2 (OCF2CF2CF3) CF3 (55. 3 g ) 
Sr N a F^* (0. 7 g ) fc # 7 7 * =J IZ , IS: L < 3f # £4t 

^^i^t^l'/U^t 1 4 0 1 5 8# m 2JP f& L o 77^3±»K 
7 0 ric^JS Pin L ^ilflSESf £ il UWt > y ^ (52. 1 g ) £ HI 
R L fc„ L , GC-MSCJ:t)> CF 3 CF(0CF 2 CF2CF3)C0F^3E £ 

fiSc^-C^^-^^^^L^o RspSr***:^^ 9 0. 4 % "C * o 

[#!) 4 9 ] 

« 4 8 -C# 7t CF 3 CF(0CF 2 CF 2 CF3)C0F (46. 5g) t % 2 -'/nsK* 
] _y D /W-;V (16. 5 g ) fcffiv^T^lfcratfc 
S i t J % CF 3 (CF3CF2CF20)CFC00CHjCH(0CH a CHaCH 3 )CH3 (48. 0 g 
) Sr»fc 0 

< g H ± <0 f IJ JB O "J tt > 

*§km\z xtt\£, i tii T^ii s llf* o (Ve) g 

8§fi<j ic^iflj ^^fe-C-a-^ £ tLT v»fc-ffc£-» (Ve) , lb-S-% (la) 
<b fixe^oiSSiRsj£-e»dS-C # & o <b£-% (la) fi— ASK L^i* 

< , /£ ^ J> tr* ab *) „ o . £ §6 & 0 > a^^fSot^^b^ife^A 
f TiIiT?*S. t/i, (Ve) *<DR A i3 i VR B co^it £ 

zztteXL 7 v mitm<omm 2 izmm l < & •? , ftfift? 

* * lb & it i * -9 * - <b , 7 y ft <b R /£< £ ft R X' * Jfc "C § 

R A i3 «t tf R B Ofllit £ MIR-? Z, Z. t K X *) , (Ve) <0 

^Hl^SUi, £j£Lfcft#«J (Ve) fc, it&Vd (lib) 

UTff UMb % (la) . t <D Kfc iz >) 4 ? )U -t Z Z. t K £ *) , M $c 
7 a -t xx'it&%0 (Ve) tfifiTSi, £ <b , 7 
y * « IB K » t L T # ffl 4 «f & 4 ^ » * 5 « « S *l * o 
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1. TEffc^* (I) tT&it&to (ID fcRlE3-*TTIiHfc'&» (I 
II) h L, Wiit&m (HI) **ffi*-C7y*ffcLTTIEft'fr*J (iv) 
tL, orKKft^to (IV) * TIE (V) * J: V/ S 14 TIE 

(vi) icge&i-*£fc*#fBfc*3^7y*fb*& ! fc < *>l!l&#& 

o 

R A - E 1 ( I ) 

R B — E 2 (II) 

R A -E-R B (III) 
r af_ e f_ r bf ( IV ) 

R AF -E F1 (V) 

R B F _ £ F 2 ( VI ) 
fZ tZ L 

R A . r b : ^-tifti^i t:, itifif&*D*Hfc7K3fc&. ao^; i 
ft SMfc * 3R & , ^xn/f^#^liffif&*n£Hfc7k**> ;n n ^ y ( ^ x 
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